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In August 1959, the President directed the 
Secretary of Health, Education, and Welfare 
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of radiological health. The Department was 
assigned responsibility within the Executive 
Branch for the collation, analysis and interpre- 
tation of data on environment radiation levels. 
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to the Division of Radiological Health, Public 
Health Service. 


Radiological Health Data is published by the 
Public Health Service on a monthly basis. Data 
are provided to the Division of Radiological 
Health by other Federal agencies, State health 
departments, and foreign governments. Per- 
tinent original data and interpretive papers 
are invited from investigators. Accepted ma- 
terial will be credited. The reports are re- 
viewed by a Board of Editorial Advisors with 
representatives from the following Federal 
agencies: 


Department of Health, Education, and 
Welfare 

Atomic Energy Commission 

Department of Defense 

Department of Agriculture 

Department of Commerce 


Contributions may be sent to the Radiological 
Health Data and Reports Staff, Division of 
Radiological Health, Public Health Service, 
Washington 25, D. C. 


For further information on any subject re- 
ported in this issue, readers are referred to the 
contributors indicated in the headings of the 
articles. 
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SPECIAL REPORT 


In a letter dated August 17, 1962, to the weapons testing. On September 17, 1962, the 


Chairman of the Joint Committee on Atomic FRC released to the public its position on cur- 
Energy, Federal Radiation Council (FRC) rent fallout levels. The FRC statement is re- 
Chairman Anthony J. Celebrezze set forth the printed in its entirety below. 

FRC views on fallout levels due to nuclear 


ii 


Radiation protection guides prepared by the Federal Radiation Council and published in the Federal Regis- 
ter, September 26, 1961 established a graded series of appropriate actions related to three ranges of transient 
daily rates of intake of radioactive materials by exposed population groups. Some have interpreted this guid- 
ance as indicating that action in the form of preventive health measures must be taken when upper levels of 
Range II were reached. 


An extensive national surveillance program provides the basis for a continual determination of the levels of 
radioactivity in air, water, soil, and milk and other foods. In some localities in the United States average 
annual intake values of radioactive iodine have approached the upper level of Range II and, in one locality, 
have slightly exceeded Range II. This had led to actions and proposed actions involving countermeasures or 
preventive health measures. The Federation Radiation Council does not recommend such actions under present 
circumstances. 


Although some evidence has recently become available that the risks associated with exposures within the 
levels expressed by the guides for radioactive iodine may be even less than had been anticipated, it is not pro- 
posed at this time to change the guides. They were primarily devised for the industrial field and one of the 
most important reasons for their selection, the relative feasibility of compliance, still exists. 


The Council believes, based on competent scientific advice, that any possible health risk which may be 
associated with exposures even many times above the guide levels would not result in a detectable increase in 
the incidence of disease 


The Radiation Protection Guides are not a dividing line between safety and danger in actual radiation situa- 
tions nor are they alone intended to set a limit at which protective action should be taken or to indicate what 
kind of action should be taken. As applied to fallout, guides can be used as an indication of when there is a 
need for detailed evaluation of possible exposure risks and when there is a need to consider whether any pro- 
tective action should be taken under all the relevant circumstances. 


The Council believes that individual fallout situations require individual evaluation before specific action 
is taken. Such an evaluation must involve a careful examination of the source and magnitude and duration of 
the probable exposure levels as well as the health significance of these probable exposures balanced against the 
total impact of health protection measures. 


Radiation exposures anywhere near the guides involve risks so slight that countermeasures may have a net 
adverse rather than favorable effect on the public well-being. The judgment as to when to take action and 
what kind of action to take to decrease exposure levels involves consideration of all factors. 


The Federal Radiation Council recognizes the need for additional guidance related to fallout. The Council 
has directed appropriate Federal agencies to keep it continuously advised on the fallout situation, particularly 
with respect to local situations requiring evaluation. The Council, acting through its member agencies will, 
when requested, provide consultation and technical assistance in the event that there is concern about fallout 
levels in any part of the country. 


In addition, the Federal Radiation Council will prepare a report on fallout summarizing the known physical 
phenomena, the health implications, the present surveillance network, and discussing the applicability of pos- 
sible countermeasures. The Council, in consultation with experts within and outside the Government, includ- 
ing members of the National Academy of Sciences’ Committees on Biological Effects of Atomic Radiation 
and the National Committee on Radiation Protection and Measurements, is continually examining the cri- 
teria upon which action involving preventive health measures might properly be taken. From time to time, 
as in the past, the Council will issue reports in this area to assist responsible authorities and to inform the 
public. 
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ADVANCE REPORT 


Reports during October 1962 to the Public 
Health Service’s Radiation Surveillance Center 
continued to indicate widespread occurrence of 
fresh fallout over the continental United States, 
including Alaska. 


The Radiation Surveillance Network daily- 
reported field estimates of gross beta activity 
in air show increased levels of activity in the 
Southwest and West until October 10. On 
October 16, higher air activity levels were 
again reported. By October 23 these levels 
covered most of the nation. They then declined 
through the balance of October. During the 
period October 15-26, iodine-131 levels of 100 
suc/liter or more were found in precipitation 
from Salt Lake City, Utah, to Presque Isle, 


puc/liter 

Station of milk 
Palmer, Alaska_- - - 270 
Chicago, Illinois - - - 120 
Des'Moines, Iowa 120 
Detroit, Michigan - 120 
Minneapolis, Minnesota 100 


New York, New York 130 


November 1962 


Maine and from Nashville, Tennessee, to the 
Great Lakes. The highest concentration was at 
Winchester, Massachusetts, with 600 upc/liter 
of iodine—131 two days after collection on Octo- 
ber 24. 

During October the Public Health Service’s 
Pasteurized Milk Network monthly tabulation 
of the Network’s 62 stations showed an average 
daily iodine-131 concentration of 60 uuc/liter 
—the same as in September. However, 46 
stations were above 20 uyc/liter compared to 
40 stations during September. Of these 46 
stations the following 12 stations had October 
monthly averages for iodine-131 of 100 
uuc/liter or more: 


ppt liter 


Station of milk 


Syracuse, New York 100 
Minot, North Dakota 100 
Cleveland, Ohio 100 
Pittsburgh, Pennsylvania 110 
Burlington, Vermont 100 
Milwaukee, Wisconsin 140 


ill 















SECTION L—AIR AND PRECIPITATION 


Fission Product Beta Activity in Airborne Particulates and Precipitation 


Measurements of gross beta activity of airborne 

ulates and precipitation are among the earliest 

st sensitive indicators of increases of fission 

ctivity in the environment. However, a direct 

iation of biological effects is not possible from 
data alone. 

Of the several networks or sampling programs mak- 

ng ch measurements, the Radiation Surveillance 

and the 80th Meridian (West) Sampling 


P) n are represented in the following reports. 


RADIATION SURVEILLANCE NETWORK 
August 1962 


Division of Radiological Health, 
Public Health Service 


The Public Health Service Radiation Sur- 
veillance Network (RSN) was established in 
1956 in cooperation with the Atomic Energy 
Commission primarily to provide a means of 
promptly determining increasing levels of ra- 
dioactivity in air and precipitation due to 
fallout from nuclear weapons tests. Prior to 
September 1961, the Network consisted of 45 
Stations. Following the September 1961 re- 
sumption of nuclear weapons testing by the 
U.S.S.R., the Network was expanded over a 
period of several months to 72 stations, whose 
locations are shown in figure 1. 


November 1962 


Air 

Daily 24-hour air samples are collected by 
a high volume air sample with a 4-inch di- 
ameter carbon-loaded cellulose dust filter. Field 
measurements with a portable survey meter 
enable the station operator to estimate the 
amount of beta activity in airborne particulates 
at the station 5 hours after collection by com- 
parison with a known Sr*’-Y ource. This 
5—hour delay eliminates interference from nat- 
urally-occurring radon daughters. Each opera- 
tor then reports his field estimate by telephone 
to the Radiation Surveillance Cente Division 
of Radiological Health, Washington, D. C., to 
provide a daily national report. 

The filters are then forwarded to the Ra- 
diation Surveillance Network Laboratory in 


Rockville, Maryland, for a more refined mea- 
surement using a thin-window gas-flow pro- 
portional counter. Each filter is counted at 
least 3 days after the end of th mpling 


period and re-counted 7 days later. The initial 
3-day aging of the sample eliminates inter- 
ference from naturally—occurring radon and 
thoron daughters. The two counts, separated 
by a 7-day interval, make possible the estima- 
tion of the age of fission products and extra- 
polation of the activity to the time of collection. 
The extrapolation is performed by using the 
Way-Wigner formula (AT 
1 Ty. this expression, A is the activity at time T after 
fission product formation. Units are arbitrary. 


constant ).' 
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FicurE 1—RADIATION SURVEILLANCE NETWORK SAMPLING STATIONS AND AVERAGE FISSION 
PRODUCT BETA CONCENTRATIONS IN AIR (uuc/m*) 


Although gross beta concentration is usually 
presented without reference to age, it is ap- 
parent that fission product activity is more 
adequately described when the age parameter 
is also given. Because of the difficulty in de- 
termining a meaningful monthly average age 
of fission products, such data have not yet been 
presented with RSN data in RHD. 

The average fission—product beta concentra- 
tions in surface air during August 1962 as de- 
termined by laboratory analysis are tabulated 
in table 1 and presented by means of concentra- 
tion contours in figure 1. Experience has shown 
that field estimates are generally comparable 
to laboratory analyses, except at low levels, 
where the former are usually higher because of 
the relatively greater contribution of the thoron 
daughters. 


Precipitation 


Continuous sampling for total precipitation 
is conducted at most stations on a daily basis 
using funnels having collection areas of 0.4 m?. 


A 500 ml aliquot of the collected precipitation 
is evaporated to dryness, and the residue is 
forwarded to the laboratory to be counted by 
the same method used for analyzing the air 
samples. If the collected sample is between 200 
and 500 ml, the entire sample is evaporated; if 
less than 200 ml (equivalent to 0.5 mm or 0.02 
inches of rainfall), the volume of precipitation 
is reported, but no analysis is made. 

The August 1962 averages of gross beta 
activity in precipitation, expressed in micromi- 
crocuries per liter (yyc/liter) and millimicro- 
curies per square meter (myc/m?) are pre- 
sented in table 2. 


Profiles 


The profiles of the monthly average fission 
product beta activity in airborne particulates 
for each RSN station covering the period of 
time from the formation of the network in 
1956 to the end of 1960 were published in RHD, 
July 1961. The profiles of 7 stations, updated 
through August 1962, are shown in figure 2. 
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TaBLE 1.—GROSS BETA ACTIVITY OF PARTICULATES , 
~AT + “ Boss on ABLE _ & ; S _ . wy rym, ™ 
IN AIR, RSN, AUGUST 1962 \BLE 2.—GROSS BETA ACTIVITY IN 
PRECIPATION RSN AUGUST 1962 
[Concentrations in suc/m!) ee ae ee 
——$—— | 
N s | Average Total 
. . wNum- . — concentra- deposi- 
Section tecation _ Mazi- Mini- iis Station location tion lon 
samples mum mum age* Se | (ame liter myc /m?) 
Alaska y. ‘ ‘ Alaska Adak. . j = 
yoo em pace 4 2.8 | <0.10 0.5 Anchorage aon 
Attu Island____-_- 31 ys $9.10 0.7 Attu oe 1 45 
se ggg ‘ 5.0 <0.10 0.8 Fairbanks 
Juneau._.___----- 3 3.4 0.20 0.9 Juneau.... : 
al 29 5-5) <9. 0.8 Kodiak s2t 68 
— eaaieatee 29 2°3 =-= 0.9 Nome 
Point Barrow I.- -- 23 6 ‘0 20:10 3 Sag ee te 
St Paul Island - - -- 29 4. 2 <0 10 i H St. Paul Island 
a 4 
Ariz. Phoenix..___.. P Ariz. Phoenix 
Ark. Little Rock. --.- HY =? ‘99 2.4 Ark Little Rock . 
Calif. Berkeley... .---_- 31 re 0.64 2.0 Calif Berkeley 420 99 
| Los Angeles......- 26 3 y a tj 1 0 Col Los Angeles i¢ g 8 
Colo. Denver..........- 30 130 - 4 5 olo. Denver , 1. ; 
3. 87 2.6 | i i 6 
Conn. « Conn. H ore 1 
| Del RIO 2| 3.8| o17| 1.6 Del Hartford 61 61 
| D.C Washington__..-_- 31 4.8 0.70 2.5 D.C. Washington : . 2 
Fla Jacksonville... . - 2 0.37 1.7 Fla. Jacksonville. apt - 6.8 
| . Jacksonville - - - - - - 30 4.3 0.12 11 } M sonville. . . 103 42 
I 31 | 2.7 030 0'9 iam . 104 59 
{ : 5s 
Ga. Atlanta . 9 Ga. Atlanta. _. 
Guam Agana. _-__- z 31 ‘ } 0.86 1.9 Guam Agana A 
Hawaii Honolulu... --.--- 31 | 0.9 | <0.10 0.3 Hawaii Honolulu 
Idaho ie paigeabaaiaaintal = ; : 0.11 0.6 Idaho Boise... 
tll Springfield ---- - - - 29 3 ge ake 8 Ill. Springfield 
. ‘ 
Ind. : . Ind ' : 
i Indianapotis.....-| a1] 4.6| o.1s| 2.9 Tow Indianapoli 12 - 
Kans. Topeka om = 4.0 0.53 1.7 Kans. he 8 12 
Ky. Topeka.=--------| 30 4-4] 0-26) 17 Ky Topeka. o73 1 
a eee Dees . Sal ¢ . M4 7 
a. | New Orleans__----| 31 | 3.0 0:29 3 - New Orleans 554 69 
| | . r4 , 
Maine F ne Maine uate ; 
uguata,-------]| 3] 3.2] 9.93] 1 — tos | 109 
Md. Baltimore____- 2 | 2-5 <0.10 | 1.4 Md. Baltimore mm 53 
Reckville.........| 39 | “a 0.25 | 2.3 | Rockville 
Mass. Lawrence.________| 31 | . 4 0.45 | 1.9 Mass | Lawrence 7 
Winchester 31 | 23 0.14 | 1.4 | Winchester. , eh 4 
Mich. Lansing ats | 4 | 3.8 0.16 | 1.6 | _ - l 1 80 
. Minn. Minneapolis. ____- 31 : 3 0.44 2.3 Mich | Lansing 84 
Miss. Jackson 4 4.0 0.53 1.6 Minn. Minneapol 26 
Pascagoula eae 21 4 F Zoe 4.6 Miss. | or ma = pre 7 
Mo. Jefferson City. | 3 2 0.24 2.0 Pascagouls — 
Se el 31 | 3.6 0.64 1.8 Mo. | Jefferson City, 109 30 
Mont. | Helena | 31 at 1 . $51 16 
Nebr Lincoln _ _ . | 27 . a 3.1 Mont. Helena > O1 7 
Nev Les Veaas 27 3.6 | 0.66 1.7 Nebr. Pe 2,013 1 
n N.H Concesd_ 23 | 18.5 | 1.35 3.2 Nev. Les Veans 467 27 
N.J Trenton “e -| 31 et 0.24 1.8 N.H. Concord 
Ss ' 31 | 4.2 0.11 | 1.5 N.J eereen 
N. Mex | Santa Fe an | pos 27 
= : . 30 | 5 ¢ ' 
y N.Y Albany ere a7 | : 4 1.16 2.1 N. Mex. | Santa Fe. 1 OF ey 
: Buffalo on 4.3 0.31 | 1.8 N.Y Albany 1,204 F 
T ‘ New York... | 3 : : 0.86 2.3 Buffalo + +.9 
0 N.C, Gastonia _ -- we} 31 92 | 0:37 : : N.C ne York pas << 
, j es —— rastonia 
N.D. Bismarck <9 
, . --- 0 ( say 
if Ohio Columbus... 31 ) 0.67 1.9 N. Dak. Bismarck | 17 
: Painesville__- .| 20 : ‘ : 67 2.4 Ohio Columbus +78 1 
2 Okla. Oklahoma City | 29 | 5 2 0 4 2.3 , Painesville 619 + 
| Ponca City - } 29 | l 7 | 0 18 > ; Okla. | Oklahoma City ~~ 
n | Ponca City. - . 
Oreg. Portland _. 31 | 21 | 0.4 . ‘ 2 
Pa Harrisburg : or | > 44 | 1.2 Ore. Portland. 129 
P.R. San Juan 30 4. 0.56 | 2.3 Pa. Harrisburg nas 6.2 
La RI. Providence mn ed 0.27 0.8 P.R San Juan , on 4 
8.C Columbis . 29 | 4.6 <0.10 1.5 RI orien, 4 
‘ olumbDIAaA e 30 4.9 0.3 ~- - yvidence 
l- . i.4 5. Columbia 4 ~ 
at | Pierre 31 5.3 0.92 : ‘s 
0- Tenn. | Nashville er 3] 6 Ps 07 9 5. Dak Pierre 19 
lex Austin. . 30 “es _? 2.6 7 enn. Nashville ‘6 ) - 
e- Uts | El Paso. - 2 31 h : : os ¥ Tex ‘ome 16 6 
: | Salt Lake City... 31 —) 2'9 Utal Sols tee G 
ve | Barre 31 | 1.3 | om | a B04 1.4 
Va. | Richmond 31 3 : | 9-39 2.1 Vt Barre - , 
Wash. | Seattle 3] : 9 0.34 1.6 Va Richmond (Us 0 
W. Va. Charleston OF 2.5) 0.14) 0.6 W. Va. Charleston “+ #4 
ha Madison _ _ 20 | : : : . 2.1 Wash. Seattle Q : 
yo. | Cheve > ; | ‘ Boe | ‘od | 2.3 Wis = 4 } 
yn ( ae Cheyenne_. _- 31 714 0.87 | 24 Wy a mee ; aon 52 
_ = = a a =e leyenne _ . > NOR 
ee eee ——_—___—__—_—_————_ - * Dash denotes no ev: rated . , 
of ® Weighted : aporated sample received 
ee BVETRES obtained by summing tl rod 
in Sampling times and the scupendion activities ery: < ipcivicuas 
summation of the individual sampling times. 8, d dividing by the 
ed 
November 1962 
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FicurE 2—MONTHLY AND YEARLY PROFILES OF BETA ACTIVITY IN AIR, RADIATION 
SURVEILLANCE NETWORK, 1956-AUGUST 1962 
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THE 80TH MERIDIAN (WEST) SAMPLING PROGRAM 
July 1962 


U. S. Naval Research Laboratory 





































Radioactivity measurements of surface air = 
, ; . bas 
samples collected at various sites near the 80th e me, hd ~ | 
. . - . = ‘5 ——, on THULE » j 
Meridian (West) have been made since 1956. >. - a LEB | 
Sampling locations are shown in figure 3. This ae - SX RR 
program is operated by the U. S. Naval Re- | g c \ si 
‘ ° ) MOOS f 
search Laboratory (NRL) with the cooperation ‘ \ 
2 e ° ie ~ ~ ~ o 
of interested agencies of the United States, woof \y | 
Canada, Ecuador, Peru, Bolivia, and Chile, TON 
which collect the samples and forward them to ; [ree ) vf 
NRL for analysis. Partial financial support of o 20° — (_—™ “. 
this program is provided by the Division of ~s ) ” | 
Biology and Medicine, U. S. Atomic Energy CHRISTMAS. ISLANE mnencetitt 
Commission. | — ae | 
The sampling procedure involves drawing air NY 
continuously for a 7-day period, at a rate of cHacairava® | 
approximately 1200 cubic meters per day ANTOFAGASTA 
through an 8-inch diameter, high efficiency eal 4 
filter, using a positive displacement blower. “ od 
After the 7-day period, the filter is removed © ene ier 
and forwarded to NRL for assay of gross beta b} PUNTA arenas” | 
activity. A minimum of 2 weeks after collec- . Ue | 
. . . . 100° 
tion is allowed for decay of short-lived radio- fe? ed i | 
nuclides. Data are not extrapolated to time of "ig in re f an 
° " < Ae, 
collection. 7 > 
FiguRE 3.—ATMOSPHERIC RADIOACTIVITY SAM- 
PLING STATIONS NEAR THE 80TH ME- 
RIDIAN (WEST) 
: -. 2. eee ; wwVteeeuue ; -erteuee 8  weuuwuge 
80°F 
Q Thule, Greenland 
\ 
x 60°F \ - 
= bo] Moosonee, Ontario, Canada 
9 \ 
- or & Washington, D.C. “| 
JULY 1962  . Miami, Florido 
29° _ ne San Juan, Puerto Rico . 
ts 97 ~ Miraflores, Panama Canal Zone 
Ty Qi iicictatjaneccnevncpnianinscisanteunigiamibaiaiiaiteniaais es aed 
= Gueyaauil, Ecuador 1 
- , Lima, Peru 
4 ; Chacaltaya, Bolivia 
nor a , 
20 SECOND QUARTER 1962 — Kcoclanmta, Chile + 
. cnn Santiago, Chile | 
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AVERAGE FISSION PRODUCT BETA ACTIVITY (ppe/m?) 


FIGURE 4.—PROFILE OF BETA ACTIVITY, AVERAGE MEASUREMENT OF SURFACE AIR AT STATIONS 
NEAR THE 80TH MERIDIAN (WEST) JULY 1962 
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TasLe 3.—FISSION PRODUCT GROSS BETA ACTIVITY IN SURFACE AIR, NRL‘, JULY 1962 


[Average concentrations in uyc/m4) 





ig | 




















Mira- | _ | a | Mooso- 
| Punta | Puerto |Santiago,| Antofa- | Chacal- | | Guaya- | flores, San Mauna | _—_—s3«| Wasshing- __ nee, Thule 
Day | Arenas, | Montt, Chile gasta, | taya, | Lima, quil |Panama, | Juan, Loa, | Miami, | ton, Ontario,| Green- 
Chile Chile Chile Bolivia | Peru Ecuador! Canal P.R. | Hawaii®| Florida |} D.C. | Canada land 
| Zone | 
| 
t } | oe 2 | | « . - 
1 | 0.057 | 0.079 | ° . 1.33 | 1.76 — | 0.193 2.21 4.31 | 3.06) 8.82 5.22 | 1.58 
2 ones ———_—__|__—__|-——_ |__| SS a Ee 
| | | 
f 0.166 0.149 |} 1.66 2.18 | 0.734 0.724 4.07 1.67 6.12 5.58 | 0.93 
7 | 2.54] 
SS | | | | 
; = — —— — | | _ —— =< = Se 
+ al = 
12 0.526 
13 0.029 0.032 0.819 | 3.96 0.567 — 2.66 1.80 6.88 3.24 
14 1.66 2.11 
15 -_ } 
lt ree ee Se ee 3 a, 
17 j —— 
18 | | 
1u | | | 
20 0.072 | 0.070 1.49 2.92 1.18 0.558 | 2.49] 2.52] 2.34 4.90 3.90 | 
21 3.75 
22 | 
23 . - - = . 
24 | Un ee 
oF 
27 0.072 0.572 1.73 0.472 0.313 0.648 | 2.49 2.26 4.10 3.42 | 
28 | | 
29 2.28 | 2.80 
40) . mn = — =e —s a catia | SS 
3] 0.067 1.48 1.64 1.42 0.497 0.756 | 1.62 | 1.81 | 3.96 2.21 | 2.24 
Weighted average 0.082 0.198 1.43 2.82 | 0.828 | 0.350 0.594 2.30 | 2.93 | 2.10 5 .67 4.05 2.32 
* The average concentration determined from a given sample is placed at the center of a rectangle which indicates the length and dates of the sampling 
period. Station averages for the month were determined by weighting the sample average according to the number of daysin the sampling period or that 
portion of the sampling period occurring in June 1962. 
Dash indicates samples were not received. 
© Mauna Loa data has been included for comparison with Chacaltaya, Bolivia. Both are high elevation stations (3400 and 5200 meters) and about equally 


distant north and south of the equator. 


Natural and Fission Product Radioactivity in Surface 


Air Particulates at Cincinnati, Ohio 
July 16-August 10, 1962 


Division of Radiological Health, Public Health Service 


The determination of natural radioactivity 
in the atmosphere is useful because the ex- 
posure levels from natural radiation can be 
used as a base for comparative evaluations of 
exposures from artificially-produced radionu- 
clides. Some of the more important examples of 
naturally—occurring and _ artificially—produced 
airborne radioactivity are given in table 1. The 
physical state is important to selection of 
sampling procedure. 


Radon and Thoron 


The earth’s crust contains trace amounts of 
naturally—occurring uranium and thorium, each 
of which decays through a series of radionu- 
clides, ending finally in stable isotopes of lead. 
One of the radionuclides in the uranium series 
is the chemically inert gas, radon-—222, com- 
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monly called “radon.” In the thorium series, 
the inert gas decay product is radon—220, or 
“thoron.” Some radon and thoron gases formed 
near the ground surface escape into the atmos- 
phere before decaying to their particulate 
daughter products. Concentrations of radon 
and thoron in surface air depend on prevailing 
atmospheric conditions such as ambient tem- 
perature, wind and pressure, and on soil con- 
ditions such as moisture, porosity and tem- 
perature that affect the rate of diffusion of the 
gases through the soil. 

Most of the natural radioactivity in surface 
air is due to radon and its daughters. Thoron 
and its daughters contribute less because of 
thoron’s shorter half life which allows less 
time for diffusion through the pores of the soil 
and escape into the atmosphere. The natural 
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* Equilibrium values do not in foct remain constant throughout a 24-hour 
period but vary with changes of radon and thoron concentrations in air. 


FicuRE 1—IDEALIZED PROFILE OF ALPHA ACTIVITY ON FILTER DURING AND AFTER SAMPLING 


radioactivity concentration in air shows a pro- 
nounced daily fluctuation. During a period of 
atmospheric inversion, such as often occurs in 
the early morning, radon and thoron tend to 
accumulate in the air near the ground surface. 
During periods of atmospheric turbulence, ra- 
don and thoron are dispersed in the atmosphere, 
leaving lower concentrations near the surface. 

Measurement of radon and thoron concen- 
trations in air may be accomplished by two 
general methods. The direct method involves 
the collection of radon and thoron gases by 
charcoal adsorption (1) while the indirect 
method utilizes the collection of airborne par- 
ticulates, which include the radon and thoron 
daughter products, on the surface of a mem- 
brane filter. The choice of the indirect method 
for routine monitoring was made because of its 
simplicity, sensitivity, and low cost. 

The measurement of radon and thoron by the 
indirect method is based on the assumption that 
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radon and thoron in the atmosphere are in 
equilibrium with their daughters. Under these 
conditions, including the provision of a uniform 
flow of air, the particulate alpha activity (from 
the daughter products) retained on the mem- 
brane filter by a uniform flow of air may be 
theoretically related to the concentrations of 
radon and thoron in air. If radon and thoron 
activities in the air remain constant, the alpha 
activity on the filter while the sampler is in 
operation will reach 97 percent of equilibrium 
in 2.5 hours for radon daughters and in 53 
hours for thoron daughters. The measurement 
of the activity by alpha scintillation, which is 
specific for alpha activity, eliminates interfer- 
ence from fission product beta activity. 

The method used for the separate measure- 
ments of radon and thoron daughters is dia- 
grammed in figure 1 representing the history of 
a filter during a typical 24-hour sampling 
period and for a period following its removal. 


431 








ee 


ve ec Ps TRS SMR os 


! 
” 
| 


EXAMPLES OF AIRBORNE RADIOACTIVITY 


Natural 


TABLE 1. 
Physical state 
Nuclides (radiation) 
Crase ~ Radon a, 
Thoron a, 
P tes Radon daughters (a, 


Thoron daughters a, Bp. % 


At 3:00 p.m. the filter is removed momentarily 
from the sampler and counted. Although some 
thoron daughter activity is present, it is neg- 
lected and the activity is taken as radon 
daughter activity. The time of 3:00 p.m. was 
selected to represent the time of day most likely 
to have atmospheric turbulence and, therefore, 
lowest radon concentration in surface air. Ra- 
don and thoron concentrations often reach a 
maximum during an early morning atmos- 
pheric inversion condition. The 8:00 a.m. mea- 


SURFACE AIR RADON (Rn??2), THORON 
AND FISSION PRODUCT GROSS BETA 
ENTRATIONS AT CINCINNATI, OHIO 
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Artificial 
fission products 
a half life 


Kr*, Xe!33, 


volatile I'*' (g, y) 


3.8 days 


54 seconds 


0.5 hours srs? Sr*, 
10.6 hours Cs!37, [131 (8, y) 


surement of activity therefore approximates 
the daily maximum. 

The measured alpha activities on the filter 
are adjusted to 100 percent equilibrium with 
factors based on duration of sampling period 
and decay time after removal of filter. (2) 
The equilibrium alpha activities due to the 
respective daughter products may in turn be 
converted to radon and thoron concentrations 
in air by the following expressions: 


(a) radon (uuc/m*)= 6 A,/F, and 
(b) thoron (yyc/m*)=— 0.45 A,/F, 


where A, and A; are the radon and thoron 
daughter alpha activities (dpm) respectively, 
and F is the air sampling rate in liters per 
minute at the end of the sampling period. 
Table 2 shows daily calculated radon activi- 
ties for 8 a.m. and 3 p.m. and thoron for 8 a.m. 


Fission Product Activity 


The membrane filter used for the determina- 
tion of radon and thoron is retained several! 
days to allow for the decay of thoron daughters. 
At that time the beta activity is measured. This 
activity represents fission products and is re- 
ported in table 2. 

REFERENCES 
(1) Shleien, B., The Simultaneous Determination of 

Atmospheric Radon by Filter Paper and Charcoal 

Adsorptive Techniques, Paper presented before 23rd 

Meeting of the American Industrial Hygiene Asso- 

ciation and submitted on May 17, 1962 for publica- 

tion in the American Industrial Hygiene Association 

Journal. 

(2) Setter, L. R. and G. I. Coats, The Determination 
of Airborne Radioactivity, American Industrial 

Hygiene Association Journal, 22:64-9 (Feb. 1962). 
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SECTION IfL.—FOOD 


Strontium—90, Calcium, and Stable Strontium in 


Tri-City Infant Diets* 
August—October 1961 


J. Rivera 


Health and Safety Laboratory, U.S. Atomic Energy Commission 


Because the first year of life is a period of 
rapid bone growth, dietary intake of strontium— 
90 and calcium during this period is of critical 
importance in determining the ultimate body 
burden of strontium-90. Estimates of these 
intakes by infants living in the New York City 
area were reported for 1959 and 1960 in 
HASL-111 (2). 

In 1961, a limited bone sampling program 
was started by the Health and Safety Labora- 
tory in coordination with the Tri-City Diet 
Study, whose aim is to establish bone/diet 
observed ratios for the average population at 
New York City, Chicago, and San Francisco. 
Since there was doubt as to whether the Sr°°/ 
Ca ratio of the average diet was the same as 
that in infant diets, infant diet sampling in 
1961 was extended to include Chicago and San 
Francisco, as well as New York City. Results 
of the August 1961 diet surveys are reported 
in table 1. 

Measurement of the stable strontium content 
of these baby foods were also made, so that sub- 
sequently bone/diet observed ratios using stable 





*U.S. Atomic Energy Commission, Quarterly Sum- 
mary Reports, HASL-122 and HASL-127, Office of 


Technical Services, Department of Commerce, Wash- 
ington 25, D.C. (April 1 and July 1, 1962), price $3.00. 
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Results of the 
stable strontium measurements are reported in 
table 2. 


strontium could be computed. 


Strontium—90 and Calcium 


The diet components listed in table 1 are 
composites of different varieties of foods and 
brands. Consumption figures for the individual 
diet components were taken from the compila- 
tion of Klein (2). 

The data obtained from New York City may 
be compared with what was found there in 
1959 and 1960. Since the calcium concentra- 
tions in the 1960 sampling were inexplicably 
low, it is better to compare strontium—90 intake 


levels rather than Sr°®’/Ca ratios. In August 
1959, the strontium—90 intake of New York 
City infants was calculated to be 18 uuc/day. 
In August 1960, it dropped to 7.9 uye day 
and, as can be seen from table 3, the 


intake was 11.7 wuc/day in August 1961. 
Although the decline in the strontium—90 intake 
between 1959 and 1960 was probably real, the 
elevation of the intake between 1960 and 1961 
may not be. It is hazardous to compare diet 
estimates made from a single sampling, since 
it is not known how representative an im- 
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TasLe 1.—STRONTIUM-90 AND CALCIUM INTAKE BY ONE YEAR OLD INFANTS* 


New York City 


Annual | 
Food Category consump- | 
tion | Stron- | | Stron- | 
kg/year Calcium} tium-90 | Calcium) tium-90 
g/kg) puc/kg g/yt puc/yr)} 
| 
Cereals s 7.56 11.6 60 03 
Vegetables - | 23 0.19 8.3 } 191 
Fruits 23 | 0.04 | B® l 28 | 
Meats 17 *™).12 | 2.4 | 2 41 | 
Formula milks 7 1.64 11.0 61 407 | 
Evaporated milks 137 2.34 25.7 321 3521 
Totals eee Rees Sere 449 | 4281 





* Samples taken in August 1961. 
** Estimated from August 1960 analysis of New York City sample. 


portant item such as milk was at the time of 
a given sampling. The data do show, however, 
that there was no significant difference between 
the Sr*’/Ca ratio of the diets estimated for the 
average population, and the ratio in the diets 
consumed by infants during their first year of 
life, at each of the three cities at the time of 
sampling. 

There is a possibility that differences may 
later be exhibited between these ratios due to 
differences in the time lag between the produc- 
tion and consumption of infant and adult foods. 
It is hoped that this effect may be seen by 
determining Sr**/Sr®® ratios in the various 
components of infant and adult diets that will 


be obtained during periods of expected heavy 
fallout in 1962. 


1s 





Chicago | San Francisco 




















i 
Stron- | | Stron- | Stron- Stron- 
Calcium) tium-90 | Calcium) tium-90 | Calcium} tium-90 | Calcium) tium-90 
g/kg puc/kg g/yr) | (upc/yr)| (g/kg) | (upce/kg)| (¢/yr) (upc/yr) 
| 
11.69 15.4 94 123 >. 61 4.8 45 38 
0.18 | 5.4 + 124 | 0.35 | 4.7 8 108 
0.08 | 1.5 2 35 0.04 0.7 l 16 
**) 12 | 1.5 2 26 **) 12 2.4 2 41 
1.54 13.8 57 511 1.31 | 10.7 48 30F 
2.14 11.7 293 1603 2.10 | 4.8 388 658 
eeeton (eee Sree Rh RE aitaeee Stet ees. Pec 
| 457 | 2422 | | 392 1257 











Stable Strontium 


The stable strontium analyses reported in 
table 2 were determined by neutron activation 
analysis. The accuracy of this method is esti- 
mated to be + 5 percent. 

At each of the cities, the diet component with 
the highest concentration of stable strontium 
was cereals. Evaporated milk was the diet 
component contributing the greatest amount of 
stable strontium to the total intake during the 
first year of life. 

The total intake of stable strontium by the 
infants in San Francisco was considerably 
higher than that of the infants in New York 
City or Chicago. This was due principally to 
the higher concentration of stable strontium in 


Tas_e 2.—STABLE STRONTIUM AND CALCIUM INTAKE BY ONE YEAR OLD INFANTS* 



































—— 
| Strontium Strontium | Strontium | Calcium | Strontium 
City | Food category kg/yr ppm) % ash (mg/kg) (mg/yr) | (g/yr) (mg/g Ca) 
SS ee ; a a os —|—— : ae 
New York City Cereals 8 129 4.62 | 5.96 47.7 | 60 0.8 
Vegetables___ 23 216 1.09 2.35 54.1 | 4 13.5 
Fruits 23 132 0.45 0.59 13.8 1 13.8 
| Meats** 17 25.3 1.14 0.29 4.9 2 2.5 
| Formula Milks 37 97.1 | 1.05 1.02 37.7 | 61 0.6 
fT III 6:40.650456scncsenneeceranen 137 53.7 | 1.54 0.83 113.7 | 321 0.4 
271.9 | 449 (0.61) 
a = Re fe ia a tet 
Chica | Cereals ia 8 138 6.69 9.23 73.8 94 0.8 
Vegetables 23 98.7 1.03 1.02 23.4 4 5.9 
| Fruits 23 114 0.45 0.51 5 2 5.9 
| Meats** “ 17 25.3 1.14 0.29 4.9 2 2.5 
5 PN i crddcesagiatcktuniaseancnenamed 37 63 1.09 0.69 25.5 57 0.4 
Evaporated Milks 137 50.0 1.54 0.77 105.5 293 0.4 
| 244.8 452 (0.54 
San Francisco | Cereals 8 119 3.96 4.71 37.7 45 0.8 
VORMGRelD...........-- 23 255 0.97 2.47 56.8 8 78 
| ee 23 133 0.38 0.51 11.7 1 11.7 
RT latins io Sicei dicta dhcdiver ter Ghar ice hegh tena bdeabeesinetenaedniaed 17 25.3 1.14 0.29 4.9 2 2.5 
ETS SE eS eS 37 70.7 1.30 0.92 4.0 48 0.7 
TIE TERE EE a. 137 122 1.60 1.95 267 .2 288 0.9 
412.3 392 (1.05) 
| 








* Based on August 1961 samples. 
** New York City 1960 sample. 


434 


Radiological Health Data 








Tal 


b 
i 





Oe FR or HY = 


ma VY AS 8 


.) 


\) 


) 








TasLe 3.—STRONTIUM-90 INTAKE AND STRONTIUM-90 CALCIUM RATIO FOR ADULTS AND INFANTS, 1961 








7 


New York City 


Strontium-90 Adult 


August 1961 


Intake (uyc/day)--....-------- ea ad st Y | 
ee BO EE Le | eee : 8.6 | 








evaporated milk purchased in San Francisco. 
Preliminary data on the stable strontium con- 
tent of foods constituting adult diets in the 
three cities also show increased stable stron- 
tium concentrations in foods purchased in San 
Francisco as compared to those purchased in 
New York City (3). The stable strontium con- 
tent of fresh liquid milk from San Francisco 
was 1.00 mg Sr/kg, while New York City milk 
had a concentration of 0.38 mg Sr/kg. 

The estimated ratios of 0.61 mg Sr/g Ca in 
the New York City diet and 0.54 mg Sr/g Ca 
for the Chicago diet are about the same as the 
0.57 mg Sr/g Ca estimated in the United 
Kingdom by Bryant and Loutit (4) for the diet 
of one year old infants. The estimated ratio of 
stable strontium to calcium in the San Fran- 
cisco diet of 1.05 mg Sr/g Ca, however, is con- 
siderably greater than that for New York City, 
Chicago, or the United Kingdom. 

When data on the strontium-90, stable stron- 
tium, and calcium concentrations in infant 
bones from the three cities have been obtained, 
it should be possible to calculate bone/diet 
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| August 1961 


Chicago San Francisco 


Infant Adult Infant Adult Infant 


October 1961 August 1961 \September 1961 August 1961 


11.7 6.2 6.6 2.6 5.4 
9.5 5.9 5.4 p.u ».2 


observed ratios using both stable and radio- 
active strontium values. It will be interesting 
to see if the calculated observed ratios using 
stable and radioactive strontium are the same 
for San Francisco as for the other two cities, 
since the stable strontium intake at San Fran- 
cisco was higher than in the other cities, while 
the strontium—90 intake was lower. 


REFERENCES 


(1) Frankel, R.: Estimate of the Dietary Intake of 
Strontium-90 for Infants in New York City, Quar- 
terly Summary Report, HASL-—111, p. 147, Office of 
Technical Services, Department of Commerce, Wash- 
ington 25, D.C., (April 1961), price $3.00. 


(2) Klein, S.: Estimate of Strontium—90 in the Diet of 
New York City Infants Nurtured on Commercially 
Processed Baby Foods and Milk Purchased in August 
1959 and January 1960, Quarterly Summary Report, 
HASL-84, p. 230, Office of Technical Services, De- 
partment of Commerce, Washington 25, D.C. (April 
1960), price $3.00. 

(3) Rivera, J.: Stable Strontium in Tri-City Diets, 
Quarterly Summary Report, HASL-131, p. 230-4, 
Office of Technical Services, Department of Com- 
ae Washington 25, D.C. (October 1, 1962), price 

(4) Bryant, F. J. and J. B. Loutit: Human Bone Me- 
tabolism Deduced from Strontium Assays, AERE-R 
8718, Her Majesty’s Stationery Office, London (1961). 
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Strontium—90 in Baby Foods Prior to 
Resumption of Nuclear Testing, 1959-1961 


Division of Pharmacology 
Food and Drug Administration 


This survey of the strontium—90 content of 
infant and junior foods was initiated in 1960 as 
a part of an overall analysis of strontium—90 in 
items of importance in the food chain. About 
100 different samples representing 26 food 
items collected from growing or processing 
points in California, Michigan, New York, and 
North Carolina have been assayed. These 
samples reflect the fallout conditions which pre- 
vailed prior to the resumption of nuclear test- 
ing in September 1961. The radioassay pro- 
cedure used for baby foods is similar to that 
used for other food samples (1). 


TABLE 1.—STRONTIUM-90 CONTENT OF SELECTED 
BABY FOODS, 1959-1961 
[uuc/kg] 
| Number of 
Food | samples | Mean | Range 
Vegetables 
Beets l 4.8 | 
Beans, green + 18 8.6-25 
Carrote_. 5 1.6 0.4—- 3.9 
Peas 3 3.6 2.8 4.1 
Potatoes, sweet 4 | 4.6 3.4- 6.2 
Spinach, creamed 3 7.9 | 5.3-11 
Squast > | 6.2 | 0.8-18 
Frui | 
Applesauce | 5 | 0.8 0.1- 1.2 
Apricots with tapioca | 2 | 0.7 0.0- 1.2 
Bananas ‘ | 2 | 0.3 0.2- 0.3 
Peaches t 0.5 | 0.0—- 1.2 
Pears ) 1.8 | 0.2- 3.9 
Plums wit tapioca 0.9 | 0.7- 1.3 
Prunes with tapioca l 1.3 | 
Meats 
Beef and brot! s | 1.0 | 0.6- 1.4 
Chicken and broth 2 | 1.4 | 1.3- 1.4 
Lamb and broth 2 0.5 | 0.4- 0.5 
Pork and broth 1 | 0.1 
al and broth 5 | 0.8 0.5- 1.2 
Barley cereal 1 7.0 
Core four 2 0.2 0.1- 0.3 
H n ¢ | 2 7 24 49 
i t 4 2 0 1 ) 2 7 
7 6. 0-11 
4 real 4 14 7 25 
} PY 1.8— 4.0 
l 0.9 
s l 27 
at 
Ir > 4.3 3.0 5 .€ 
t 3 38 23 46 
ter 2 26 6.1-46 
436 


Table 1 summarizes all data from the results 
of this survey. Portions of these data have 
been presented in previous issues of Radio- 
logical Health Data. The small number of 
samples in the survey prevents making com- 
parisons of any differences on an individual 
food item or geographical basis between the 
1959, 1960, and early 1961 growing seasons. 
Hence, table 1 includes all data for this period, 
grouped only by individual food items. 

Although the number of samples is small, 
some general observations are apparent from 
the data. In the vegetable group, green beans 
and spinach contain the highest strontium—90 
concentration, while carrots contain the least. 
Root vegetables contain less strontium—90 than 
green leafy vegetables. Little differences be- 
tween strontium-—90 content in varieties of 
fruits can be noted. However, it is observed 
that fruits, on the average, contain about one- 
seventh the strontium—90 content of vegetables. 
Meats and poultry also contain relatively little 
strontium—90. 

Some cereals, such as wheat and oats, contain 
more strontium—90 in comparison to other 
foods in the survey. This relationship is also 
noted in the more extensive Food and Drug 
Administration surveys of all food items. The 
single value noted for soy flour may account 
for the relatively high strontium—90 concentra- 
tions in the 2 high protein cereal samples. 
Wheat germ is also of interest because it con- 
tains the highest strontium—90 concentration 
of all the babyfoods surveyed. 


Previous coverage in Radiological Health Data: 


Period Issue 
1960 August 1961 
1960 December 1961 


1960 and 1961 April 1962 


REFERENCES 


(1) Strontium-90 in Raw and Processed Foods, Radi- 
ological Health Data, 3:320 (September 1962). 
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Radionuclide Analyses of Pasteurized Milk 


PASTEURIZED MILK NETWORK 
July 1962 


Division of Radiological Health 


Division of Environmental Engineering and Food Protection 


Public Health Service 


Milk monitoring has been conducted by the 
Public Health Service since early 1957, when 
the first program was established to develop 
suitable sampling methods and radiochemical 
analytical procedures. Milk is produced every 
day throughout the year in practically every 
county of the United States. It can be readily 
checked in processing centers and is a good 
indicator of fallout in the diet. Raw milk was 
initially selected for investigation; however, it 
became evident that the milk actually consumed 
by the population should be included in a 
broader sampling program. The result was the 
initiation, in the first quarter of 1960, of a 
pasteurized milk network designed to provide 
data representative of the milk consumed in 
selected municipalities. 

During July 1962, the surveillance of pas- 
teurized milk was conducted at 62 Pasteurized 
Milk Network stations with the cooperation of 
State and local milk sanitation agencies who 
have been shipping samples to the PHS South- 
western, Southeastern, and Northeastern Ra- 
diological Health Laboratories for analysis. 
Publication in RHD follows 3 to 4 months after 
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sample collection because of time required for 
shipment, processing, radiochemical analysis 
for strontium, data compilation, and publica- 
tion procedures. 

The current program emphasizes (1) meas- 
urement of the concentrations of radioactivity 
in samples of pasteurized milk consumed by the 
public in various regions of the country, and 
(2) provision of at least one sampling point 
within virtually all states and additional points 
when indicated by widely varying conditions 
of the milk supply or the need to cover large 
population groups. Each sample is composited 
in proportion to the volume of milk sold by 
those plants supplying not less than 90 percent 
of a city’s milk supply. Prior to September 15, 
1961, this composite sample was taken from 
one day’s sales per month and was as repre- 
sentative of a community’s total supply as could 
be achieved under practical conditions. Since 
the resumption of nuclear weapons testing, the 
sampling schedule has been increased in fre- 
quency. During July 1962, most stations were 
sampled twice a week. All surveillance data 
are subject to continuing review and evaluation 
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FIGURE 1—STRONTIUM-90 CONCENTRATION CONTOURS AND MILK SAMPLING STATIONS—Continued 


to observe unusual patterns or concentrations 
which may require immediate attention and 
adjustment to the Pasteurized Milk Network 
sampling schedule. Further atmospheric nu- 
clear testing may require an immediate re- 
evaluation and readjustment of the sampling 
frequency and analytical schedule for this pro- 
gram. 

Iodine—131, cesium-137, and barium—140 are 
determined by gamma scintillation spectros- 
copy,’ while strontium-89 and strontium—90 
are determined following radiochemical separa- 
tion. The minimum detectable concentrations 
in units of pyc/liter are: Sr**, 5; Sr®, 1; [I'™, 
10; Cs**?, 5; and Ba*®, 10. 

Table 1 presents summaries of all available 
analyses for July 1962. When a radionuclide is 
reported by a laboratory as being below the 
minimum detectable concentration, one-half of 





1 Southeastern Radiological Health Laboratory em- 
~— a radiochemical procedure for barium-—140 
analysis. 
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STRONTIUM-90(uyc/ liter) 


June 1962 
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July 1962 


this value is used in calculating the monthly 
average. A similar procedure is used for the 
network average. 


Strontium—90 Geographical Distribution 


Figure 1 geographically displays the average 
strontium-90 corcentrations in pasteurized 
milk from September 1961 through July 1962. 
These plots are based on concentrations in 
pasteurized milk representing milk sold in the 
Network station locations in 62 cities distrib- 
uted throughout the United States. Intervening 
milk sheds for smaller cities or the effect on 
intra- and interstate milk distribution are not 
taken into consideration. This permits the use 
of concentration contours to present these data 
geographically. The highest monthly average 
concentration of strontium—90 in July occurred 
at New Orleans, Louisiana. 

In previous issues of RHD, the average 
monthly strontium—90 concentrations in pas- 
teurized milk from selected cities in the moni- 
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Calcium 
g/liter Strontium-89 Strontium-90 lodine-131 Cesium-137 Barium-140 Last § 
Sa ing ik ons = profile 
in RHI 
Second | Avg. for| Second | Avg. for| Second | Avg. for| Second | Avg. for| Second | Avg. for} Second | Avg. for 
quarter month quarter month quarter month quarter month | quarter month quarter month 
} 
| | 
Ala Montgomery 1.20 1.19 105 10 19 14 10 10 55 | 40 20 20 | Oct. 62 
Alaska: Palme 1.08 1.02 35 30 re) 11 10 10 | 20 | 50 <10 | <10 | Nov. 62 
Ariz Phoenix 1.09 1. Of 1S 15 3 2 <10 20 10 20 | <10 30 Sep. 62 
Ark Little Rock 1.17 1.19 225 95 37 33 20 10 | 95 | 70 40 20 | Nov. 62 
Calif Sacramento 1.09 1.08 0 10 5 t 10 20 | 15 25 <10 20 Aug. 
San | ncisce 1.10 Be: 5 10 4 } <10 30 15 | 25 10 30 Oct 
( Denve 1.1f 1.10 30 80 . 18 <10 50 10 | 85 <10 20 Aug. 62 
Conn Hartford 1.19 1.15 15 20 11 12 10 10 35 | 80 | <10 10 | Aug. 62 
Del Wik gton 1.20 1.11 0 20 15 12 10 10 50 70 <10 <10 sep. 62 
1). ¢ Was r 1.15 cas ae 95 15 16 10 <10 40 | 65 10 20 Oct 
F] Ta 1.2] 1.21 25 20 10 10 10 <10 105 | 140 <10 10 | Sep. 62 
Ga Atlar 1.20 1.24 120 50 22 22 10 20 | SO | 65 20 20 | Oct. 62 
Hawaii: Honolulu 1.08 1.02 30 15 5 4 <10 10 | 25 | 30 | 10 <10 Nov 
Idah« Idaho Falls 1.09 1.07 25 65 7 13 | 1O 50 | 20 | 100 | 10 20 sep. 62 
Il) (Chicago 1. If 1.14 $5 20 1] 12 20 40 30 | 60 10 <10 Oct. 62 
Ind Indianapolis 1.20 1.12 50 0 15 14 | 20 20 40 | 50 20 <10 Aug. 62 
lowa Des Moines 1.08 1.05 05 Y5 15 15 60 50 | 25 | 10 | 20 20 } Sept. 62 
Kans Wichita 1.08 1.12 65 85 12 15 120 60 20 40 | 20 20 | Nov. 62 
Ky Louisville 1.17 1.15 115 90 21 22 20 <10 40 45 20 20 Sep. 62 
La New Orleans 1.25 1.21 215 100 $7 | 36 <10 10 135 | 95 30 20 Nov. 62 
Maine Portland 1.22 1.18 20 20 12 | 18 <10 10 50 120 10 <10 Sep. 62 
Md saltimore 1.17 1.13 5 45 15 16 10 <10 50 | 55 10 10 Sept. 62 
Mass Boston 1.1t 1.14 20 0 13 18 <10 10 50 | 130 <10| <10]} Oct. 62 
| | 
Mich Detroit 1.17 1.12 25 20 11 i <10 20 30 | 70 <10 | <10| Aug. 62 
Grand Rapids 1.23 1.18 20 20 10 10 <10 20 30 | 60 <10 | <10 Sep. 62 
Minn Minneapolis 1.08 1 .O8 60 110 13 25 50 30 30 95 10 | 30 Oct H2 
Miss Jackson. 1.26 1 . 2¢ 220 80 33 26 <10 20 85 60 30 | 20 Aug. 62 
Mo Kansas City 1.09 1.03 130 110 18 15 150 60 | 30 40 | 40 | 20 Aug. 62 
St. Louis 1.08 1.03 85 90 16 19 30 40 | 30 50 10 40 | Nov. 62 
Mont Helena 1.08 1.11 15 130 10 16 20 0 5 R5 10 40) Nov. 62 
Net Omaha 1.13 1.08 65 115 13 16 10 70 20 | 50 10 30 | Sep. 62 
Nev Las Vevas a 1.04 » 25 bad 6 » | 60 bad } 40 ” 10 7 
N. H Manchester 1.15 1.11 15 25 10 17 | <10 | 10 60 160 <10 <10 Sep. 62 
N. J Trenton 1.13 ican 3 25 20 10 | 10 <10 10 30 60 <10 <10 | Aug. 62 
N. Mex: Albuquerque 1.09 1.06 15 | 25 | 4 7 | | 40 | <5 35 10 20 Nov. 62 
N. ¥ Buffalo 1.16 1.10 20 20 10 | 14 <10 | 20 | 40 70 <10 <10 | Aug. 62 
New York 1.13 1.08 20 35 12 | 15 10 | 10 | 40 80 <10 <10 | Oct. 62 
Syracuse . 1.17 1.12 20 20 10 oe) | 20 20 25 55 <10 <10 Nov. 62 
N. ¢ Charlotte. - 1.21 95 70 22 | 25 <10 <10 | 55 60 20 20 Nov. 62 
N. D Minot 1.10 1.06 60 145 | 16 | 25 | 20 0 30 85 <10 20 | Sep. 62 
| | 
Ohio Cincinnati 1.18 B 65 30 17 | 14 | 20 30 | 30 50 20 <10 | Aug. 62 
Cleveland 1.15 1.09 35 | 25 11 13 |} <10 | 10 | 30 55 <10 <10 Nov. 62 
Okla Oklahoma City 1.15 1.14 115 80 21 20 | 60 20 60 60 30 | 20 | Oct. 62 
Ore Portland 1.13 1.06 95 30 | 17 | 14 | 10 30 55 65 10 | 20 Aug. 62 
Pa Philadelphia 1.16 1.12 35 20 13 | 14} <10 20 | 45 70) <10 <10 | Nov. 62 
Pittsburgh 1.17 1.09 | 5 30 | 14 15 | 10 | 20 | 45 90 <10 <10 Nov. 62 
| | | | 
P.R San Juan 1.13 1.19 | 75 40 | 11 | 12 | 20 | <10 55 40 20 20 Nov. 62 
R. | Providence 1.19 | 1.13 20 20 | 12 13 | 10 <10 | 45 85 | <10 | <10 Sep. 62 
S. ¢ Charleston 1.20} 1.20 95 55 21 22 <10 | 20 | 75 65 | 20 10 | Aug. 62 
Ss. D Rapid City 1.09 | 0.99 70 115 17 20 <10 50 30 30 | 10 | 40 Oct. 62 
enn Chattanooga 1.24 1.23 200 75 | 28 | 26 | 10 <10 | 90 65 | 30 20 | Oct. 62 
Memphis 1.21 | 1.20 160 85 27 23 | <10 10 40 30 | 30 | 20 Sept. 62 
| | 
lex Austin See 5 20 s . <10} <10} 25 30 | <10| <10 | Oct. 62 
Dallas 1.18 1.18 115 50 | 18 | 18 20 <10 | 50 40 | 20 10 Aug. 62 
U tal Salt Lake City 1.11 1.06 25 70 8 | 12 <10 | 580 | 30 130 | <10 | 60 Nov. 62 
Vt Burlington~ |} 1.13 1.14 15 25 10 | 13 <10 | 10 | 30 90| <10| <10]| Aug. 62 
Va Norfolk 1.19 1.18 70 75 7 26 <10 <10 5 95 | 10 10 | Aug. 62 
Was Seattle 1.12 1.05 80 0 14 <10 50 55 | 100 <10 30 | Oct. 62 
Spokane 1.15 1.11 60 60 14 15 120 80 35 70 <10 20 Aug. 62 
W. Va Charleston 1.17 1.13 SO 110 18 24 20 10 | 35 60 20 20 | Oct. 62 
Wis Milwaukee 1.20 1.08 15 20 8 | 8 10 30 15 | 60 | <10 <10 pep. Ue 
Wyo Laramie 1.10 1.07 0 130 8 16 20 370 25 | 140 10 100 | Sep. 62 
Network average 1.15 1.12 70 53 14.4 15.6 19 38 4 


* The Las Vegas station entere 





i the network in July 1962. 
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Figure 2.—STRONTIUM-90 CONCENTRATIONS IN PASTEURIZED MILK 


toring program were published. Profiles for 
an additional 15 cities are presented in figure 2. 
These graphs show the strontium—90 concen- 
trations in milk from selected cities in the 
USDA marketing regions of the United States. 


lodine-131 Geographical Distribution 


Figure 3 presents geographically the July 
1962 average iodine-131 concentrations. 
Monthly averages of iodine-131 from Septem- 
ber 1961 through June 1962 are shown on 
similar maps in the October 1962 issue of 
RHD. The highest July average iodine—131 
concentration (580 yuc/l) occurred at Salt Lake 
City, Utah. 


November 1962 
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Fic. 3.-IODINE-131 CONCENTRATION CONTOURS 
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TWELVE-MONTH SUM OF DAILY RADIONUCLIDE CONTENT 
OF ONE LITER OF PASTEURIZED MILK 
September 1961—August 1962 


Division of Radiological Health, Public Health Service 


The guidance of the Federal Radiation Coun- 
cil is given in terms of transient rates of intake 
of radioactive materials in micromicrocuries 
per day. The ranges are based on radiation 
doses considered acceptable for lifetime ex- 
posure from normal peacetime operations. The 
Council recommends the use of a time period 
of one year as an appropriate interval for 
averaging exposures (1, 2). 

To facilitate comparison of the concentration 
of certain radionuclides in milk with the Radia- 
tion Protection Guides, tables 2 and 3 below 
furnish a means towards estimating the con- 
tribution of milk to the total dietary intake of 
iodine—131 and strontium—90 respectively. The 
tables are based on the same data which are 
used for computing the Pasteurized Milk Net- 
work monthly averages. They present index 
values which are the sum of the daily amounts 
of these two radionuclides in one liter of milk 
for a 12—month period. 

The tables show 12—month index values for 
each of the Network’s 62 sampling locations. 
The first column in both tables shows the 
monthly radionuclide averages. The second 
column consists of 12—month index values. Due 
to the longer time required for strontium—90 
analysis, the 12—month index values for this 
radionuclide are for the year beginning one 
month earlier than the iodine-131 values. The 
following two columns in the tables are used 
to compute the net change as the yearly index 
values are advanced by one month. The last 
columns show this 12—month index value. 

The data in tables 2 and 3 are calculated as 
follows: (a) results from all samples collected 
in each week (Sunday through Saturday) are 
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averaged, (b) the weekly averages for all 
weeks ending within a given month are aver- 
aged and a daily average for the month is 
assigned, and (c) the monthly radionuclide 
index value, is determined by multiplying the 
daily average for the month by the number of 
days in the month. The number of days in the 
month will be either 28 or 35, corresponding to 
the complete calendar weeks used for any 
month. This procedure minimizes the effect of 
any one day’s sample results on the sample 
average. 

It is desirable to have a standard quantity of 
milk to use in the development of index values 
for the different radionuclides and for a num- 
ber of reasons. In the case of strontium, 1 liter 
is a suitable quantity as this amount of milk 
supplies approximately 1 gram of calcium, the 
amount used by the Federal Radiation Council 
in deriving the intake guidance for strontium. 
In the case of iodine—131, the critical age group 
is the young infant. Available information sug- 
gests that the average daily milk consumption 
of infants in the 6-18 month group is not more 
than 1 liter. Thus, the index value based on 1 
liter of milk, though not directly an average 
intake value, is probably the most useful index 
for estimating total intake. 


REFERENCES 


(1) Chadwick, Donald R. and Conrad P. Straub: Con- 
siderations in Establishing Radiation Protection 
Standards for Radioactivity in the Environment, 
Radiological Health Data, 3:159-65 (May 1962.) 


(2) Federal Radiation Council: Background Material 
for the Development of Radiation Protection Stand- 
ards, Report No. 2, Superintendent of Documents, 
U.S. Government Printing Office (September 1961), 
price 20 cents. 
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Alaska: 
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Kans: 
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Iodine-131 index values (yye day 


Aug. 1961- 
July 1962 


4,510 
23 , 730 
8,320 
14,580 
4,200 
4,450 


8,830 
6,090 
7,340 
5,500 
5,490 
8,630 


4,160 
15,630 
14,100 
8,870 
32,190 
26,180 


10,510 
9, 280 
6,750 
6,960 

10,670 


17 ,290 

9,100 
31,920 
12,290 
32,810 
18,500 


17,390 
26,600 
61, 680 
8,660 
7,750 
6,860 


S52 Ief82 8 


3 












November 1962 


Sampling locations index values 
Ala: SEE CEE EE EET A ee 
RE Sa iiiincGndiccacnin tate acngonniadineebigasdanayasenonneewnd 
Ariz: PN chetethebidbaainmanhcnelsneenemarsnaieahitianbaies wtb ces 
Ark: Ann 5c sss Maia atecderenle she necnsgead ta dincasch ous sa Winsdotain Mhak dtadeibasa itn valde dake 
Calif: Sacramento... Slits pebhidabididiiel mula vided de cetnanat wks - 
| EAE iy Ran E ae eee ene eee 
Colo: Ee ete neewen 
Conn: CITE Se a eR a aS 
Del oni: tis Gaur cid taihnd tates sd cpiltleahbeibaidnsaica ancien bite esesimate 
D.C: Washington. _. a ‘ 
Fla: :, ae nile d nee andar eeaimia aia hdrniad atouiiiera . 
Ga: Atlanta a tiated dis the dint nites absaondaan 
I i ee 
Idaho EEE TE RINK CAL 
I Chicago-__.- = dabpebaisbideidideeibereaeddeliaanmind deat ds 
Ind i a Seated: aniaiaivalasacdcaienbie aa 
lowa: ts hic ce nnn lasted esianolote EE a 
Kans: Wiohita........ VOLE POT ae aa x 
Ky: NN Netto ini vain ahead oe dsb aladeedbn saan wlesiss aibtmdaaaale aes 
La LS Ee SR ae ee aes 
Maine a al a 
Md: I cd ititch ts detail tees telus esepadempintanadcdeiwss widdadinialie # idk nice aoe 
Mass Boston___- 
Mich ER ee Oe See ey eee ae a ‘ ‘ " 
i a a a ee a 
Minn Minneapolis. -_....._.-- eee anid dh Ra ure ta nisin needed tian 
Miss: lhe tate al wind acess ae tiindia ein oh in dbsbiada aiih tis Gd, Wi aosaiesin'a 
Mo: EET EL LS aE ERE Ie aa 
a eee kin haa eiieet drained Adiantlidacgrits ah oath eisannncidmabiiees 
Mont: EERE a = ee a aR ae a Pee eae ee hee a Z 
Nebr: | EAR ie ee ae ney 
Nev tie ea a a ei gs a a 
N. H: EE RE LL ELTA LL, CEES 
N. J: | ORI TS a a Ae aan a RO ETNES 
5 EUS SRR eae eee ¥ 
N. Y: NE Siitaisitidnate caledpbigl biadanace obdsaoddlabsile cident tachi iii ake 
I a 
ERLE ES NICE OS OLE IA SPRL ay: 
N.C: SRSA SS STRIP GRE Gap edi eR igaaeee 
N. D: _ _—sidsé Ce 
Ohio ERE ES LE AR a es OS Tae ae pe ee 
ES SRP aa ARIE IDA Ea a eee 
Okla i he ce cn ll lalla cin aia hc tdhdeabed schoo ms akc ase js 
Ore: I a es aw esti deecemmieem ea 
Pa REESE ER ARB IS I Ye Ee AI EN a NT ee Ee 
REAR RET IOS. ACL PEE I OER ID 
P.R: EE SS ee ae ee ee ae ee a cee ee eee 
R. I: REELED LAAT NE ERSTE RN IN, AG 
8. C: REARS aa RSE ANTON ca a the em RRR tt 
8. D: a ciedlacie Sisal nickels arephictsicnedachin dbadlasandind tachi cuuhedk'a acsk ieee iets a 
Tenn: REESE GND IE lia a am NR ae len aeete 
IG Ack Bi taphcis toecds-wsaiascecicasesticdicdnenaits kak died aide ainda 
Tex NIT ik: ouis hs haesis Ul abicch ia titbomgacab orca keiibcs aasebes hak cecanen alah colada da ea ee 
a ec 
Utah: REA a REP aS ae tn Sa Mn eR 
Vt: ERE SA GS SE i A aC I RN BE 
Va: oF REESE oe Rn anil cee thy aera 
Wash: distil ac toiahcsdahs cath ca aa hargteh anise Spe ends fees nhs Acln asco ae 
LAMA 515i hls: hai adid/amsiigulibiplandies 4 tbabtibenaeilauniinaieaiouea 
DT Si hic dccndinachadaeiinndagiiasiiiimacemmmdaaadanenes 
Wis: EEE ARTE es AEs RGN Tia RD eRe 
Wyo: AN ee IETS ON aI TO eae ma a eRe 
* The data in this table are index 
from an index value in this table by 
consideration. 
Example: 12-month I'* index X milk consumption factor = 12 month I!” intake 
(upe day/liter) (liter /day /person) (upe/ person) 
> The index value is for July 1962. 
* The index value is for two months, July 1962—August 1962. 
4 The index value is for the seven-month period, January 1962-July 1962. 
; The index value is for the eight-month period, January 1962-August 1962. 
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Aug. 1961 


July 29 


i\Aug. 25, 1962 





140 
280 
140 
280 
560 
140 


840 
140 
280 
140 
140 
560 


280 
840 


560 | 


140 
560 
560 


280 
560 
560 
140 
280 





TaBLE 2.—TWELVE-MONTH SUM OF DAILY AMOUNTS OF IODINE-131 IN ONE LITER OF MILK 


liter)® 


pep 


Aug 


Index values for stations for which September 1961 data were not available include an estimate for that month based on the October 1961 values 
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values, not to be interpreted as consumption or total intake values. Annual I!" intake per person may be calculated 
applying the appropriate factor representing average individual daily milk consumption for any selected group under 
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010 
460 
860 
760 
590 


,670 
230 
,620 
,640 
5, 630 
.190 


,440 


470 


, 660 
,010 
2,750 
,740 


790 


, 840 
,310 
, 100 


950 


7,850 
660 


060 


,570 
650 
, 060 


,950 


720 
240 
220 


, 890 


420 


650 
,590 
160 
, 570 
, 990 


, 380 


,270 


130 
980 
170 
180 
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TABLE 3. 


Ala 
Alaska: 
Ariz 
Ark 
Calif 


Colo 
Conn 


Hawaii: 
Idaho 
Ill 

Ind 
lowa 
Kans 


Minn 
Miss 
Mo 


* The data in 
calculated from an index val 
group under 


I Xam] le 


Che station 


Montgomery” 
Palmer 
Phoenix 
Little Rock 
Sacramento 
San Francisco 


Denver 
Hartford 
Wilmington 
Washington 
Tampa 
Atlanta 


Honolulu 
Idaho Falls 
Chicago 
Indianapolis 
Des Moines 
Wichita 


Louisville 
New Orleans 
Portland 
Baltimore 
Boston 


Detroit 
Grand Rapids 
Minneapolis 
Jackson 
Kansas City 
St. Louis 


Helena 
Omaha 

Las Vegas‘ 
Manchester 
Trenton 
Albuquerque 


Buffalo 
New York 
Syracuse 
Charlotte 
Miuotd 


Cincinnati 
Cleveland 


Oklahoma City 


Portland 
Philadelphia 
Pittsburgh 


San Juan 
Providence 
Charleston 
Rapid City® 
(hattanooga 


Memphis 


Austin 

Dallas 

Salt Lake City 
Burlington 
Norfolk 
Seattle 
Spokane 
Charleston 
Milwaukee 


Laramie 


12-month Sr® 


puc day/liter 


thia table 


consideration 


began operation 


Sampling locations 


ndex 


in this table 


x milk consumption factor 
lay 


values 


} 


TWELVE-MONTH SUM OF DAILY AMOUNTS OF STRONTIUM-90 IN ONE LITER OF MILK 





July 1962 | 
|Strontium—90|_ 


Strontium—90 index values 





| averages 
| (upo/liter) July 1961- 
| June 1962 
alias .| 14 | 3,359 
‘ gions | 11 | 3,079 
handel at 2 | 1,397 
anf 33 | 8,233 
a aie aes 4 | 1,681 
| 4 1,899 
18 | 2,284 
12 | 3,352 
12 | 4,137 
| 16 | 3,506 
| 10 | 2,584 
| 22 5,101 
4 | 2,031 
13 | 2,148 
| 12 | 2,698 
.| 14 | 3,524 
a 15 | 3'576 
15 3,627 
oie 
— 22 | 4,751 
ant 36 8,506 
-| 18 | 3,959 
aS 16 | 3,819 
< 18 | 4,039 
| 
; 14 2,730 
: 10 | 2,900 
: 25 | 3,766 
26 | 7,477 
15 4,035 
| 19 | 3,730 | 
16 2,690 
n 16 3,620 
t — 
17 | 3,814 
. j 10 | 3,232 
a 7 | 1,532 
14 3,054 
15 | 3,525 
9 | 2,808 
25 5,183 
| 25 3,468 
14 | 4.110 
on 13 3,060 
| 20 4,083 
14 4,629 
» = 14 3,506 
15 4,168 
| 12 | 2,632 
13 | 3,786 
22 5,228 
AE 20 | 2276 
26 6,115 
23 | 5,946 
8 1,865 
18 3,948 
12 2,008 
13 3,117 
26 4.335 
14 4,390 
15 3,197 
24 4,400 
. 2,358 
16 2,301 
not to be interpreted as consumption or total intake values 
applying the appropriate factor representing average indi 


liter 


in October 


, Che station began operation in July 1962 
* The station began operation in September 
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INDIANA MILK MONITORING 
NETWORK 
October 1961—August 1962 


Bureau of Environmental Sanitation 
Indiana State Board of Health 


Following the resumption of atmospheric 
testing of nuclear devices by the U.S.S.R. in 
September 1961, the Indiana State Board of 
Health initiated a program of milk sampling 
for radiological analyses. Indiana was geo- 
graphically divided into five major milksheds 
with one large dairy within each milkshed be- 
ing selected as a sampling station (see figure 
4). 

The milk samples are routinely analyzed for 
iodine-131, cesium-—137, barium-lanthanum— 
140, strontium-89, and strontium-90. Analyses 
for iodine—131, cesium—-137, and barium-lan- 
thanum-140 are conducted on a weekly basis 
except when iodine-131 results exceed 100 
uuc/l at which time frequency of sampling is 
increased. Samples which are analyzed for 
strontium—89 and strontium—90 are composited 
weekly and analyzed monthly. 

The trichloroacetic acid analytical procedure 
is used for strontium—89 and strontium—90 
analyses. In March 1962, a 512-channel pulse 
height analyzer and shielded 4” x 4” Nal 
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Figure 4.—INDIANA MILK SAMPLING 
LOCATIONS 


crystal were installed in the radiological labo- 
ratory for the gamma scintillation analysis of 
iodine-131, cesium-137, and _barium-lan- 
thanum-140. Prior to that time a protein pre- 
cipitation procedure followed by well-scintilla- 
tion counting was used as a screening method 
for iodine—131. 

The monthly averages of the data obtained 
for the individual sampling stations and the 
state averages are reported in table 3. 


TasLe 3.—INDIANA MILK MONITORING NETWORK, OCTOBER 1961-AUGUST 1962 


{Concentrations in uyc/liter] 














| 
| Fort Wayne | Rochester Evansville 
i 
Date | | | i = 
[1s Cs!3 Ba Lats®| Sr Sr | pa Ba-La!'* Srt? Sr? [ia Cs Ba-La Srs9 Sr? 
| 
_— | |- 
Oct 61 100 9 10 3 70 S 
Nov 61 40 3 | 10 3 30 2 
Dec 61 20 8 0 ) 
Jan 62 <10 8 10 ~ 10 s 
Feb 62 <10 10 10 YW 10 ; 
Mar 62 <10 20 <10 <10 f <10 | 20 <10 10 10 10 l 0 LO ) 
Apr 62 <10 15 <10 10 ) <10 | 20 <10 10 rt 10 20 ) 25 10 
May 62 20 45 <10 90 15 80 60 10 5 19 20 } U ” 14 
Jun 62 | 20 55 <10 » Q 30 80 <10 0 0 120 10 
Jul 62 20 60 <10 105 12 20 65 <10 SO 14 2U t 10 ) l4 
Aug 62 20 40 <10 10 | 45 <10 1) 0 10 
Seymour | Indianapolis State 
} 
[)3 Cs!3 Ba-La'**} Sr Sr? [ia Ba-La!* Srs9 Sr? [13 Cs'4 I I S ~ 

Oct 61 10 10 20 { 0 
Nov l 10 > | 20 0 
Dec 61 20 9 40 4 ) 8 
J an 2 30 ) 10 ) 
Feb 62 <10 f | 10 6 ) 7 
Mar 62 <10 20 10 | <10 4 10 5 0 20 10 
Apr 62 10 25 <10 | 35 8 <10 20 10 10 7 10 20 ) 15 7 
May 62 10 10) <10 | 65 17 20 | 45 10 80 17 30 i ) 7 
jun 62 0 90 <10 330 29 50 70 <10 10 0 0 70 1 
ful 62 20 60 <10 | 125 22 20 | 50 10 75 17 20 0 ”) 
Aug 62 20 | 45 <10 | <10 35 10 20 1) ) 


* Numerical average, not weighted for milk production. 


November 1962 


















SECTION 


Radioactivity in Raw Surface Waters 


NATIONAL WATER QUALITY NETWORK 


May 1962 


IV.— WATER 


Division of Water Supply and Pollution Control, Public Health Service 


The National Water Quality Network, oper- 
ated in cooperation with State and local agen- 
cies, commenced operations in October 1957 
(1). By the end of May 1962, 113 stations 
located on major waterways used for public 
water supply, propagation of fish and wildlife, 
and recreational, industrial, and agricultural 
purposes were submitting water samples for 
analyses of plankton population, organic chemi- 
cals, stream flow data, chemical, biological, and 
physical quality, and radioactivity (2,3). Sam- 
ples are taken weekly, monthly, or continuously 
depending on the type of analysis and the 
degree of water quality. 

The radioactivity associated with dissolved 
solids provides a rough measure of the levels 
which may be found in treated water, since 
nearly all of the suspended matter is removed 
by treatment procedures (4). Naturally-occur- 
ring radioactive substances in the environment 
are the source of essentially all the alpha ac- 
tivity, while contamination from man-made 
sources is the major contributor of beta activ- 
ity. Natural beta activity can be two or three 
times the natural alpha activity based on the 
presence of the same nuclides. Gross alpha and 
beta measurements are made on both suspended 
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and dissolved solids (strontium—90 on the total 
solids only) in raw surface water samples 
according to established procedures (5, 6). 

For the first two years, alpha determinations 
were reported generally on composites of more 
than one weekly sample. As of January 1960, 
the policy was established that analyses were 
to be done weekly for the first operating year 
of each new station. At some stations on the 
Colorado and Animas Rivers, determinations 
were done on weekly samples or semimonthly 
on 2— or 3—week composites. The remainder of 
the stations were scheduled so that each station 
made one gross alpha determination per month. 
Beginning with November 1961, gross alpha de- 
terminations have been made on one sample 
from each station each month, unless there is 
evidence of alpha activity in excess of back- 
ground levels. In the latter instance, an alpha 
determination has been made on a weekly or 
biweekly basis, depending on the particular 
station. 

For the first two years of the network opera- 
tions, beta determinations were made on 
weekly samples. Since January 1959, a portion 
of each sample from all stations in the network 
has been composited into a 3—month station 


Radiological Health Data 














[(Average concentrations in upyc/liter)) 


Taste 1.—RADIOACTIVITY IN RAW SURFACE WATERS 








Station 


Quarter 
ending 
December 
31, 1961 





Total 


Strontium-90 


Beta activity 


May 1962 


Alpha activity 























Total Suspended Dissolved Total 
| ; 
8 | 
43 | 3 l 4 
ll 0 0 0 
208 5 57 42 
85 3 5 s 
108 12 5 17 
99 | l 2 3 
i 
11 | 0 | 0 0 
12 | 
15 0 | 0 0 
| 
57 l 4 
31 | 1 3 
165 | 0 7 7 
33 | 0 5 
128 0 | 3 
| 
6 0 0 0 
a] 
154 
80 0 l 
95 
58 
27 0 0 0 
17 0 } 0 
16 l l 
17 0 0 0 
i2 0 ) 0) 
A 0 0 0 
14 
12 0 0 0 
14 0 12 
12 0 0 0 
14 0 0 0 
28 0 0 0 
13 | 0 l 
51 | 
29 0 2 4 
16 U0 l 
2k 
91 0 0 0 
59 0 é 2 
80 | 0 l 
51 | 0 | I 
62 | - | 
84 1 | 2 3 
60 | 3 l } 
54 2 l 3 
45 
94 l l I 
| 
131 | 
37 — 
15 | 
150 39 l 40 
82 
65 
65 
24 0 0 0 
117 2 2 25 
27 l l 2 
16 0 U 0 
47 2 0 2 
72 0 l l 
19 0 l l 
32 l 0 l 
71 <1 0 <i 
5 0 0 ( 
74 a ) 13 
23 — _ 
12 0 0 0 
65 0 0 0 


Suspended Dissolved 
Allegheny River: Pittsburgh, Pa..............-.--. — 2 6 
Animas River: Cedar Hill, N. Mex...-......-.-.-.---.- 0.9 28 15 
Apalachicola River: Chattahoochie, Fla- - - -- -- | - 3 8 
Arkansas River: 
Coolidge, ea a ee 1.0 90 118 
Ponca City, Okla 2eccces Seeeeeoeoence —_ 27 58 
Big Horn River: Hardin, Mont-- BERS EON : -| -— 74 34 
Big Sioux River: Sioux Falls, So. Dak_..---- a 1.2 29 70 
Chattahoochie River: 
errata cece ip diteshtnes nem aaeil ia 0.3 3 7 
LIL IAL LET AE ; — 1 | il 
Clear Water River: East Lewiston, Idaho------- .| 0.3 6 | 9 | 
Colorado River: | 
a sence eemennbanbantiedd | — 33 24 
a a i ele intren tel dade ene - v 22 
Boulder City, Nev 1.8 10 36 
Parker Dam, Calif | 6 | 27 
Yuma, Ariz_--_- 44 S4 
Columbia River: 
Northport, Wash — | 1 5 
Wenatchee, Wash_ - 0.7 | 2 | 4 
Pasco, Wash-_-- 32 | 122 
MeNary Dam, Oreg-- 11 | 69 
Bonneville, Oreg_ _- - -- - 29 66 
Clatskanie, Oreg_.-—-—-- 24 34 
Connecticut River: Wilder, Vt 3.7 8) i8 
Cumberland River: Clarksville, Tenn 0.9 
Delaware River: 
Martins Creek, Pa__- 4 | 13 
rrenton, New Jersey 0.7 3 13 
Philadelphia, Pa , 5 12 
Escambia River: Century, Fla 24 18 
Great Lakes: | 
Duluth, Minn_- 0.1 | 2 6 
Sault Ste. Marie, Mich - | 7 7 
Milwaukee, Wis 5 7 
Gary, Ind_. 0.1 4 10 
Port Huron, Mich — | 4 | 8 | 
Detroit, Mich _- — | 5 u 
Buffalo, N. Y 0.8 | 14 | 14 
Hudson River: Poughkeepsie, N. Y 2.5 | 0 | 13 
Illinois River: 
OS _ 15 | 36 
Grafton, Ill --- are eS ae — | 6 | 23 
Kanawha River: Winfield Dam, W. Va - 4 12 | 
Klamath River: Keno, Oreg. - - a 1.2 | 6 22 
Little Miami River: Cincinnati, Ohio- - - - ~~ 0.6 | 51 40 
Mississippi River: 
Nn a oteaninanininlnah@ — 17 42 
en od, cin eulniae abe en teenie’ — 42 38 
EEF eee -- 24 27 
ee i cae nl av ena einai - 28 34 
$8 SEE LEILA LOE — 52 32 
8 EY SS Ea ee eee —_ 36 24 
ie neal —— 24 30 
I nn anal Satnaeeubliinnediiebes — 20 25 
Se re a de ageaegelel oa 67 27 
Missouri River: 
OS eee ee — 100 31 
i eee re —- 14 23 
CN ELL ETE AEB. 2.5 7 38 
EES es Ge — 114 36 
oo seed ibaa ebeee = 43 39 
A) 0. 1 nde cieadihed seabed — 43 22 
OE ree ee 2.1 26 39 
Monongahela River: Pittsburgh, Pa_.........---- _ 2 22 
North Platte River: Henry, Nebr_.....------- 1.3 50 67 
Ohio River: 
I os ow ieee einen omiaienaiein ae i 11 16 
I a oie hele ml - 2 14 
ls icetaleles eet deena —_ 29 18 
Louisville, Ky_.......-- EAE EI — 26 46 
Evansville, Ind____- A RCE ES Se _— 5 14 
a a ii dail — 14 18 
Ouachita River: Bastrop, La....-.....--....-........ 0.7 28 43 
Pend Oreille River: Albeni Fall Dam, Idaho- -------- — 2 3 
Platte River: Plattsmouth, Nebr...........----.---- os 40 34 
Potomac River: 
I a. no cs cesarean aad 0.9 5 18 
Se. a5 citer eaienditeninestuilien minal — 2 10 
Rainy River: 
aD po ne ee Pee Pe = 8 52 
Sida tintin id ta 4 
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TasLe 1.—RADIOACTIVITY IN 


RAW SURFACE WATERS—Continued 





| 
Quarter 
ending 
December 
31, 1961 


Station 


Strontium-90/|_ 
| | 


| Suspended 


Red River, Sout! 
Denison, Tex 
Index, Ark 
Alexandria, La 

Rio Grande River 
Alamosa, Colo 
El Paso, Tex | 
Laredo, Tex | 
Brownsville, Tex 

Roanoke River: John H. Kerr Resr. & Dam, Va_-- 

Sabine River: Ruliff, Tex 

St. Lawrence River: Massena, N. Y 1.6 | 

San Juan River: Shiprock, N. Mex 

Savannah Rive! 

North Augusta, 8. C 
Port Wentworth, Ga 

Schuylkill River: Philadelphia, Penn 

Shenandoah River: Berryville, Va 0.2 

Snake River 
Payette, Idaho 
Wawawai, Wash 
Ice Harbor Dam, Wash 

South Platte River: Julesburg, Colo 

Spokane River: Post Falls, Idaho 

Susquehanna River | 
Sayre, Pa 
Conowingo, Md 

Tennessee River 
Lenoir City, Tenn 
Chattanooga, Tenn 0.5 
Bridgeport, Ala | 
Pickwick Landing, Tenn 

Tombigbee River: Columbus, Miss 5.3 i 

rruckee River: Farad, Calif | 

Verdigris River: Nowata, Okla | | 

Wabash River: New Harmony, Ind | 

Yakima River: Richland, Wash | 


May 1962 


——_—— - 
: 
Beta activity | Alpha activity 

















Total | 
Dissolved Total | Suspended Dissolved | Total 
| 
25 56 81 l 3 | 
77 | 14 121 l 4 
42 | 29 71 11 0 
| 
21 | 22 43 l 0 
46 34 | 80 | 2 2 j 
94 | 32 | 126 | 0 0 
14 | 21 |} 35 | 
14 | 15 | 29 <1 0 | 
28 | 8 | 36 | l 1 
5 | 7 12 0 2 
30 | 15 45 >. I 
20 | 18 38 0 0 
9 | i8 27 0 0 | 
18 | 14 32 | . 
26 | 16 2 | l <1 
12 | 26 | 38 | l 3 j 
8 14 | 22 | | 
2 | 10 12 | 0 | 0 
286 | 126 412 | 18 | 21 
8 | 8 | 16 | 0 0 
| 
4 | 7 | 11 | 0 0 
2 | 12 14 | 0 | 0 
2 | 12 14 | 0 0 ( 
0 30 | 30 | 0 0 
4 | 38 | 42 | 0 0 
9 | 27 | 36 | 1 | 0 
7 18 25 | 1 | <1 | 
5 | 7 12 | 0 0 
11 | 3 47 | 0 | 2 
55 | 0 185 10 | 2 12 
6 12 | 18 | <1 | <1 
REFERENCES 


sample for measurement of strontium—90 (7). 
Beginning January 1960, analyses were per- 
formed weekly for the first operating year of 
each new station. Weekly analyses were to be 
continued indefinitely for all stations which 
may be affected by waste discharges from nu- 
clear installations. Where stations have been 
operated for more than 1 year, semimonthly 
determinations on composites of 2 or 3 weekly 
samples were performed when beta activity 
was found to be above background. Monthly 
determinations on composites of all samples 
received from a station during the month were 
conducted on samples from streams where beta 
activity was at background levels. Since Sep- 
tember 1961, gross beta determinations have 
been made on all samples collected. 

The data reported in table 1 represent the 
average of all data reported for the periods 
indicated. The reported strontium—90 data are 
the results of determinations on 3—month com- 
posite samples for the quarter ending in the 
month shown. 
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Around the Nevada Test Site 
December 1961—June 1962 


U.S. Atomic Energy Commission 


By contract with the Atomic Energy Com- 
mission, the Public Health Service has con- 
ducted an offsite monitoring program around 
the Nevada Test Site (NTS) since 1955. This 
program includes sampling of air, water, and 
milk. Milk data for the period July 1961—June 
1962 were presented in RHD, October 1962. 

Figure 1 shows the relationship of the water 
sampling locations to the Nevada Test Site. All 
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FIGURE 1—WATER SAMPLING LOCATIONS 
AROUND THE NEVADA TEST SITE 


November 1962 


Gross Beta Activity of Water Supplies 






locations shown are not sampled each month 
but on a rotation basis so that in any given 
yearly period the necessary information is 
available to adequately describe the environ- 
mental radiation situation in the offsite area. 
During an operational period, intensive moni- 
toring occurs in the areas affected. These data 
are published in special reports by the Atomic 
Energy Commission. 

Table 1 summarizes the gross beta measure- 
ments in water supplies located in the NTS 
offsite area for December 1961 through June 
1962. The minimum detectable concentration is 
about 10 uuc/liter. Unless labeled otherwise in 
table 1, the water supplies are wells or capped 
springs. 

Previous coverage in Radiological Health Data: 
Period Issue 


November—December 1959 
January-April 1960 
May-June 1960 
July-August 1960 
September—December 1960 
January-February 1961 
March—June 1961 
July—October 1961 
November 1961 


April 1960 
Septembe yr 1960 
Nove mber 1960 
January 1961 
May 1961 

June 1961 
November 1961 
June 1962 

April 1982 











Tas_e 1.—GROSS BETA ACTIVITY OF WATERS SUPPLIES IN OFFSITE AREAS OF THE NEVADA TEST SITE, 


Location 
see fig. 1) 


Alamo 
Ash Meadows 


Ballisti 
Beatty 
Butler 


Range 
Ranch 


Cactus Springs 
Caliente 


Crystal Springs 
Diablo 


Furnace Creek 


Game Reserve 


Glendale 


Goldfield 
Groom Lake 


Hiko 

Indian Springs 
Lake Mead 
Las Vegas 
Lathrop Wells 
Lida Junction 


Lincoln Mine 
Pahranagat Lake 
Pahrump 
Scotty's Junction 
Tonopah 


Twin Springs 
Warm Springs Ranch 


Warm Springs 


A 


DECEMBER 1961-JUNE 1962 





Source 


2 wells, 50—67 ft. deep 


| Spring, 25 ft. deep-_-- - 
Pond. - » - 
Drilled well__- 
Spring 


Flowing spring 


Well 


| Springs-- 


| Spring 


: I )rilled well. 600 ft. ‘deep. i ; 


Creek 
Free flowing spring 


Well 


Drilled well, 400 ft. deep - -- 
Pond 

Tap... 

tiver_ 


Well 


Surface 


13 wells, 650-1,250 ft. deep and Lake Mead| 


3 wells, 600 ft. deep_. 
Drilled well, 125 ft. deep. ..........-.-- 
I is ta ship ld inde db tid 
Surface (Not used for domestic purposes) -- 
Driven well, 75 ft. deep 


2 drilled wells, 60 ft. deep.._..___- 


== 
Pond 


Population 
served 


175 
8 
10-15 
550 

1 
10-12 
0 


State highway 
station 


200 


40,000 
15 
2-10 


Public park with 
swimming 
pool 

10 





10+ | 





ber 


a 


| Decem- 





Gross beta concentration (suc/liter) 


| 
| Febru- | 


*January| ary March April May | June 
—— ———— — 

- 19 . 26 

12 | 14 - <10 ? 
- 36 | 20 | | 17 | . 
— - 16 13 OR | 
- <10 | 19 | <10 | 
— 23 — | 13 | — 
—| 26] : 26 
— 14 | 34 

67 45 28 

15 | 
~_ 51 | 15 45 - 
—-| -| «| -]| -] 
— | <10 <10 - | 
— <10 - 35 or 
=} wl =| wf =| 3 
—| <10| <10 35 | 19 
— | 13 | — | — | . 1 
= _ * ve , 
at a : - eh - 
— |} 32 — | 26 | — 14 
—| <10 — | 10 . 1 
— <10 17 | 49 i 
— 17 25 28 | 61 

| 

- 22 16 <10 | — 
a 81 + aa 
= <10 <10 | 19 | 1 
- + 15 | 37 13 
— 14 <10 21 54 
— 140 273 | 244 — ( 
— 32 — 17 _ ) 
— 45 43 | 20 — 
a 110 75 | 96 io 

















* Dash indicates no sample. 
» No data for January because of construction work in laboratory. 
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SECTION V.—OTHER DATA 





Survey of Dental X-Ray Machines in San Juan, Puerto Rico’ 


University of Puerto Rico School of Dentistry, and 


Division of Sanitation, Puerto Rico Department of Health 


During June and July of 1961, the School 
of Dentistry of the University of Puerto Rico 
and the Department of Health of the Common- 
wealth of Puerto Rico jointly sponsored a sur- 
vey of X-ray machines in dental offices in the 
San Juan metropolitan area. The survey sam- 
ple covered 100 dental offices, or 25% of the 
total in Puerto Rico. 


The basic objectives of the project were: to 
determine the exposure to radiation of patients 
and occupational personnel; to determine how 
each machine compared with current standard 
criteria for X-ray protection; and to assist in 
bringing each machine up to current standards 
so that the radiation exposure of operator and 
patient could be reduced to the lowest practical 
levels. 

Among the survey’s principal findings are 
the following: 


Beam Diameters (Collimation) 


Beam diameters were measured with the aid 
of a flourescent screen at the tip of the pointer 


_| Abstracted from: A Study of the Radiation Hazards 
Existing in the Dental Offices of San Juan, Puerto Rico, 
by E. W. Robinson, J. V. Arenas, V. M. Dutail, and F. 


Alvarez, a report developed by the Division of Sanita- 
tion, Puerto Rico Department of Health, in cooperation 
with the Puerto Rico School of Dentistry. 
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cone. It was found that 47.5% of the machines 
surveyed had beam diameters larger than the 
recommended 2.75 inches (1, 2), which was the 
median beam diameter. Only 5% had beam 
diameters larger than 4 inches. A reduction 
in diameter from 4 to 2.75 inches will reduce 
the area exposed by one-half. Doses to the 
lens of the eye and thyroid, as well as volume 
irradiated and scatter radiation will be also 
reduced. The distribution of beam diameters is 
shown in figure 1. 


Beam Filtration 


The total beam filtration was found by total- 
ing the inherent filtration read from published 














Number of Machines Surveyed 

















FiGuRE 1—DISTRIBUTION OF BEAM DIAMETERS 
IN INCHES 
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Figure 2.—DISTRIBUTION OF RELATIVE 
FILM SPEEDS 


tables and the added filtration directly meas- 
ured. In some cases total filtration was deter- 
mined by employing a modification of the 
method developed by Hale (3), using two 25r 
Victoreen ionization chambers. Of the X-ray 
machines surveyed, 81.8% had total aluminum 
equivalent filtration less than the recommended 
2mm (1). 


Machine Output Rate 


The output rate of each machine was meas- 
ured with a 25r ionization chamber placed at 
the end of the pointer cone and the machine set 
at the exposure factors used by the dentist. The 
average output rate was found to be 2.12 r/sec- 
ond. Four percent of the machines had outputs 
greater than 5 r/second. On an experimental 
basis, a dental X-ray machine was set up to 
give the average values for the tube kilovoltage 
(65 kvp), tube current (10 ma), and total equiv- 
alent aluminum filtration (1.25 mm) found 
in the survey. It was found that the machine 
output (2.1 r/second) was in close agreement 
with the average machine output. When 2 mm 
total aluminum equivalent filtration was used, 
the output was found to be 1.36 r/second. 
While it was found that the additional filtration 
would make it necessary to increase the ex- 
posure time slightly, the net result would be 
a significant reduction in the dose delivered to 
the patient. 


Relative Film Speed 


The average relative film speed, based on a 
value of 1.0 assigned to the slowest film (4), 
was found to be 6.65. This higher value would 
be classified as an extrafast film, i.e., within 
the range 5.8 to 7.4; 33% of the dentists sur- 
veyed used films which are classified as being 
slower than extrafast, while 44% used films 
classified as being faster than extrafast. The 
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ultraspeed film is in the relative speed range 
10 to 11.6. An alternative to the relative film 
speed method is that reported by the Council 
on Dental Research (5). Figure 2 shows the 
distribution of the relative film speeds found. 


Films per Week 


The average number of films taken per week 
per dental office was found to be 26.5. Fifty-five 
percent of the dentists reported taking 25 or 
less films per week. The low occupational ex. 
posures found in the survey are attributed tc 
this relatively low workload. 


Face Dose per Film 


Facial skin doses per film ranged from 0.08 
to 14.4 r, with an average dose of 2.65 r. 
Eighty-nine per cent of the dentists surveyed 
gave their patients an average facial skin dose 
of over 0.5 r per film; eleven per cent gave their 
patients a facial skin dose equal to or less than 
0.5 r per film. It is possible to limit the average 
facial skin dose to less than 0.5 r by using ultra- 
speed film, 2 mm total aluminum equivalent 
filtration, and good technique. The distribution 
of facial skin doses found in the survey is 
shown in figure 3. 


Film Development Techniques 


In addition to such factors as kilovoltage 
setting, filtration, film speed, roentgen output, 
and exposure time, film development techniques 
are also important in influencing the facial skin 
dose delivered per film. The survey originally 
contemplated evaluating film development tech- 
niques from information obtained regarding 
usual development time, type of developer, 
temperature of the developer, and how often 
the developer was changed. This information 
proved to be inaccurate and misleading, how- 
ever, because most dentists did not know their 
developer temperature and did not use a de- 
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velopment timer. Film development techniques 
were finally evaluated by determining what the 
approximate facial skin dose should be for the 
same conditions of filtration, kilovoltage, and 
film speed, assuming optimal film development. 
If it was determined that the facial skin dose 
was well above this approximation, then it was 
assumed that the film was underdeveloped to 
compensate for overexposure of the film. Gen- 
erally, the survey found that underdevelopment 
of films was the rule rather than the exception. 


Operator Radiation Exposure 


Approximations of the total weekly radiation 
exposure to the X-ray machine operator were 
also made. The scattered radiation at the posi- 
tion normally occupied by the operator was 
measured with a dose-rate meter for left bite- 
wing, right bitewing, and anterior periapical 
exposures, using a wood block as a “phantom,” 
or scattering object to simulate the human 
head. The position the operator usually occu- 
pied and the distance from the tube head for 
these exposures were noted. 

These approximated weekly exposures were 
found to be low; 83% of the operators surveyed 
received 10 mr or less per week. Only 2% of 
the operators exceeded the recommended occu- 
pational exposure of 100 mr per week (1). A 
summary of the approximate operator radia- 
tion exposures is contained in figure 4. 

It was found that some operators were not 
standing at least 6 feet from the tube head and 
out of the primary beam. Of the operators 
surveyed, 46% always stood less than 6 feet 
from the tube head; 38% stood between 3 and 


6 feet from the tube head, and 8% never stood 
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more than 3 feet from the tube head. However, 
54% always stood at least 6 feet from the tube 
head. In many cases the timer cord was not 
long enough to permit the operator to stand 
far enough from the tube head. 

Another factor contributing to operator ex- 
posure is leakage from the tube housing. It 
was found that the tubes in the newer X-ray 
machine models are adequately shielded. The 
older machines surveyed did not meet present 
standards (1). 


Conclusions 


The survey disclosed that most dental X-ray 
machines do not meet the standards for radia- 
tion protection but can be brought up to stand- 
ards (i, 2) by simple and inexpensive means. 
The radiation exposure of X-ray machine op- 
erators was generally low, due in large part to 
the small number of films taken per week. This 
exposure can be reduced by adopting simple 
precautions and by making improvements in 
technique. It was concluded that operator ex- 
posure could be kept below 100 mr per week 
and patient exposure reduced, even with a 
substantial number of films taken each week, 
if: (1) the beam was properly collimated, (2) 
adequate filtration was used, (3) a combina- 
tion of ultrafast film, proper exposure, and 
optimal development were employed, and (4) 
the operator would stand at a distance of at 
least 6 feet from the tube and well out of line 
from the primary beam. Added protection can 
be gained by shielding. 
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Daily measurements of external gamma 
radiation are made at stations of the Radiation 
Surveillance Network to assure detection of 
any substantial deviations from normal back- 


ground levels reported in recent years. 


Port- 


able Geiger-Mueller survey instruments are 
used to obtain measurements at three feet 
above the ground surface. August 1962 data 
given in table 1 are characteristic of individual 
station observations which define the range of 


norm 


al background values. 


TaBLeE 1.—EXTERNAL GAMMA ACTIVITY, AUGUST 1962 

















Average 
Station location (mr/hr) 
Alaska Adak = ‘decane 0.01 | Mich: 
Anchorage ai pba 0.01 | Minn: 
Attu. : : tn nitwandamme ind 0.01 | Miss: 
Fairbanks lariat scenes 0.01 
Juneau _— anh atu ae 0.01 | Mo: 
Kodiak remamieas 0.01 
Nome . iaees 0.01 | Mont 
Point Barrow Island eater 0.01 | Nebr 
St. Paul Island e me 0.04 | Nev: 
N.H: 
Ariz Phoenix. _ - iota 0.01 | N.J: 
Ark Little Rock — 0.01 
Calif Berkeley ' al 0.01 | N.Mex 
Los Angeles ‘ : ; ‘ 0.02 | N.Y: 
Colo Denver . 0.02 
Conn: Hartford _ ___-_- ; ; , | 0.01 | N.C: 
Del Dover | 0.01 
D.C Washington : ; | 0.04 | N.Dak 
Fla Jacksonville. 5 0.01 | Ohio: 
EE ee ae a ek See 0.01 
Okla 
Ga Atlanta ee eee a__ 
Guam Agana . 2 a iekeoen nail 0.01 
Hawaii: Honolulu. ‘ — ‘ SS 0.01 | Ore 
Idaho Boise : : IAS 0.02 Pa: 
Ill IIIT sn 0 scedida tater’, ado ceemmbiaeh ne eaiphe nr eelaraanite 0.01 | P.R 
R.I: 
Ind I a ate 0.01 | S.C: 
lowa lowa City. -_ eaves icccaineataasiiecte 0.01 
Kans Topeka aus # eat 0.02 | 8.Dak 
Ky Frankfort ‘ " cen tee 0.01 | Tenn: 
La New Orleans a ects 0.02 | Tex: 
Maine Augusta ae — 0.02 | Utah 
Presque Isle. 0.02 | 
Md Baltimore 0.02 Vt: 
Rockv ille | mon Va: 
Mass Lawrence 0.02 | W.Va: 
‘Winchester Le 0.02 Wash 
| Wis 
Wyo 





*® Dash indicates no data received 
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Average 
Station location (mr/hr) 

A REET A Oe TT Sa CH 0.02 
EE EAL a ee ee 0.01 
tos tac cai senile he dined nniiaein : 0.01 
Sa a fae ea lglg eaten ealtbiddeslanatied 0.01 
eee eee 0.01 
Ee eck ee eR N CY ee ere Pe 0.01 
| Es ea 0.01 
SEES Ie Sa 0.01 
0 Se ae ee 

EEE Ee 0.02 
Santa Fe_--_- 0.05 
nina la accu mpiiebi ahs aa ba ebewnns eet 0.02 
Buffalo eK See ae ae 0.01 
ERE SRE RTE eS Se a 

EEE S TOT IES ELLIE A REND 0.02 
EE SS ae eee ee ee a 0.01 
ES Ee ee aa eee ye 0.01 
SE TE AS Se ee 0.01 
a sh ae le eae 0.02 
| Ss arene " = i 0.02 
a a a 0.02 
SES eee ae ere 0.02 
ELA bein 0.01 
I 0.02 
|) RN 0.02 
Pierre abso 0.02 
Nashville_ - 0.01 
| SE aCe 0.01 
a 0.0 
Salt Lake City.........-. 0.02 
re ee 0.02 
Richmond. --_----- 0.01 
Charleston___._..-- | 
SERS Ne yee | 0.02 
Madison_. 0.01 
ia calcite ein paiclaneits 0.02 
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Environmental Levels of Radioactivity at 
Atomic Energy Commission Installations 



































































FEED MATERIALS PRODUCTION FACILITIES 
rt. 
” Malinckrodt Chemical Works 
“ Weldon Spring, Missouri 
ta 
al —_ 9 
First Half 1962 
of 
Environmental monitoring results at the Process chemical wastes and other process 
Feed Materials Production Facilities (FMPF), residues are premanently retained in storage 
Weldon Spring, Missouri, are expressed in spe- facilities located at both the plant site and two 
— cial uranium microcuries since uranium ore storage sites located adjacent to the Lambert- 
i concentrates constitute the primary feed ma- St. Louis Municipal Airport and at a quarry 
ome terial. near the Missouri River (see figure 1). The 
Ol The units of concentration in this report are plant process sewer, which carries the remain- 
01 based on a curie of recently extracted uranium ing water effluent from the operations into the 
” as defined in the NCRP Report No. 22 (Na- Missouri River, is automatically sampled daily 
01 tional Bureau of Standards “Handbook 69”). to permit continual measurement of any re- 
01 
02 
05 q 
02 
01 
02 
01 N 
01 
01 
02 
02 
02 
02 
01 
02 
Q2 
02 
01 
01 
oS Interstote 70 
02 co dquoter 
02 
01 WELDON SPRING 
AIRPORT 
O1 —e_ STORAGE SITE 
02 St. Charles a 
- porgents Cotttovitte - aad Supply >. Municipal Airport 
Oi avelgon Spring 
Scnote oe ay S 
Process Sewer Line ot 
iia ' “St. Louls 
Geane diver = Woter Supply 
ve! uU, 3.4 
0 Defiance QUARRY ‘1 _— 
po 2 STORAGE SITE 
°o 1 23 4 5 Miles 
= | 1 1 ] j 
SCALE 
a FiguRE 1—LOCATION OF FEED MATERIALS PRODUCTION FACILITIES, WELDON SPRING, MO. 
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Taste 1.—URANIUM CONCENTRATIONS IN AIR 


[Average concentrations in puc/m?} 


On-site sample location 





First half 1962 





Number of |Uranium con- 


Site Position Direction from plant samples | centration* 
Fence line Northeast 6 0.067 
toof East 6 0.114 
Fence line North 6 0.126 
Roof Northwest : 6 0.092 
Plant Open area Southwest 6 0.012 
Roof Southeast 6 0.273 
Not reported South-southwest j 0.039 
Not reported West c 3 0.035 
Not reported North-northwest 6 0.089 
Average 0.096 
Quarry Edge of quarry South 5 0.012 
Airpor t locations North, south, east, west 0.018 


* Environmental MPC for natural uranium in air ts 2 puc/m? 


lease of uranium-bearing material into the 
river. Off-site water samples are also collected 
from lakes, creeks, and rivers located within 
the plant’s watershed. Air samples are col- 
lected on-site along the plant perimeter fence 
and on building roofs. 

tesults of off-site air and water monitoring 
during the first half of 1962 indicate that the 
average release of uranium-bearing materials 
from FMPF was about one percent of the non- 
occupational area MPC for natural uranium. 


Air Monitoring 


Monthly air samples are collected on-site 
along the plant perimeter and on building roofs 
by 6 high volume sampling pumps. During 
1961, monthly samples were also collected by 
3 windmill sampling pumps located south- 
southwest, west, and north-northwest of the 
plant. Semiannual air samples are collected at 
4 points on the perimeter of the airport storage 
site, and monthly air samples were begun dur- 
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from NCRP-NBS Handbook 69 


ing the first quarter of 1961 at the south edge 
of the quarry. First half 1962 air data are re- 
ported in table 2. 


Water Monitoring 


In addition to daily samples from the plant 
process sewer, monthly off-site water samples 
are collected from lakes and streams located 
within the plant’s watershed, the Missouri 
River, and streams near the quarry at the 
points indicated in table 2. 


Previous coverage in Radiological Health Data: 


Period Issue 


1959 and 

First Quarter 1960 
Third and 

Fourth Quarters 1960 
First and 

Second Quarters 1961 
Third and 

Fourth Quarters 1961 


November 1960 
November 1961 
November 1961 
July 1962 
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Process sewer, plant site_- 

Missouri River sampling points: 
Defiance, upstream - 
Femme Osage junction, upstream 
Process sewer outfall 
U.S. Highway 40-61, north side 
U.S. Highway 40-61, south side 
St. Louis city water plant intake _- 
St. Charles city water plant intake 





Plant Offsite sampling points: 
Lake across from plant entrance 
Lake, east of plant-__- = 
Lake, north of plant - 
Lake, west of plant -_- 
Dardene Creek, upstream. _-_- 
Dardene Creek, Cottleville Bridge 
Dardene Creek, St. Peters _. 
Dardene Creek, Kampville-_--- 
Schote Creek, upstream _ - 
Schote Creek, downstream -.- 
Plant surface drainage, west 
Plant surface drainage, north 





Quarry offsite sampling points: 
Little Femme Osage (LFO), '4 mi. upstream 
Branch, LFO, 4 mi. upstream 
LFO, at quarry discharge culvert. 
LFO, 4 mi. downstream _- 
LFO, 1-44 mi. downstream -_ . 





Airport offsite sampling points: 
Cold Water Creek, southwest corner of site 
Cold Water Creek, northwest corner of site 
Drainage ditch, north of site 
After site pond discharge 
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Sampling locations 


TaBLE 2.—URANIUM CONCENTRATIONS IN WATER 


[Average concentrations in uyc/liter 


* Environmental MPC for natural uranium in water is 20,000 uuc /liter 


Number of 


samples 


130 


Uranium con- 
centration* 


260 


140 





Reported Nuclear Detonations 
October 1962 


During October 1962, nine U.S.S.R. and 
eleven U.S. detonations were announced by the 
Atomic Energy Commission. Two of the 
U.S.S.R. tests and two U.S. tests were de- 
scribed as “high altitude” detonations. 


In preparation for the U.S. high altitude 
tests, the radius of the Johnston Island Test 
Area was extended on October 15 to 600 nau- 
tical miles at the surface, increasing gradually 
to 810 nautical miles at 40,000 feet and above. 
This change represents an increase of 130 
nautical miles at the surface and 110 nautical 
miles at 40,000 feet. The coordinates of the 
center of the restricted area were shifted from 
16° 45’ North, 169° 31’ West to 16° 15’ North, 
169° 30’ West. Designed to accommodate tests 
of lower yield and altitude than the high alti- 


Test number Location Date 





tude test of July 9, 1962, the size and shape of 
the area were established largely to guard 
against the possibility of retinal burns. The 
Atomic Energy Commission indicated that 
lower altitude tests would appear brighter but 
would minimize the possibility of contributing 
new radiation to the natural radiation belts 
above the earth. 

Correction for September 1962 Summary: The 
yield range, given for the U.S.S.R. test of Sep- 
tember 25, 1962, on page 423 of the October 
issue, should read “Multi-megaton” instead of 
“30 megatons.” The Atomic Energy Commis- 
sion has indicated that the yield for this test 
is slightly higher than the U.S.S.R. Multi- 
megaton test on September 19, 1962. 


(1962 Yield range* Type of test 


REPORTED U.38.8.R. DETONATIONS 


50 | Novaya Zemlya October 
1 | Semipalatinsk 

52 | Central Asia 

53 


Novaya Zemlya 
54 | Novaya Zemlya 
55 Central Asia 
Semipalatinsk 
57 Novaya Zemlya 
58 Novaya Zemlya 


REPORTED U. 


82. | Johnston Island 
83 _ _._.| Nevada Test Site 
84 _ Johnston Island 
85 ; | Nevada Test Site 
86 | Johnston Island 
87 _ | Nevada Test Site 
88 | Johnston Island 
g9 | Johnston Island 
90. ; | Nevada Test Site 
91_ _| Johnston Island 
92_ .| Johnston Island 


| | 
| | 


7 Intermediate Atmospheric 
14 Low Atmospheric 
22 Few hundred kilotons | High Altitude 
22 Several megatons | Atmospheric 
27 Intermediate Atmospheric 
28 Intermediate High Altitude 
28 Low Atmospheric 
29 Intermediate Atmospheric 
30 | Intermediate Atmospheric 
. DETONATIONS 
2 | Intermediate | Atmospheric 
5 | Intermediate Underground 
6 | Low Atmospheric 
12 | Low Underground 
8 Low megaton | Atmospheric 
19 | Low | Underground 
20 | Low High Altitude 
26 Submegaton | High Altitude 
27 | Low Underground 
27 | Intermediate | Atmospheric 
30 | Megaton Atmospheric 








* Low yield range has been announced as less than 20 kilotons yield; intermediate yield is in the range of 20 kilotons up to ! 
megaton; and low megaton yield is in the range from | to several megatons. 
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UNITS AND EQUIVALENTS 
For the convenience of the Radiological Health Data (HD) reader, a selected list of units and equivalents is presented below. 








Symbol 


Name 






Equivalent 





apm 


MICE... ssdbgladiastin deaéwsacecdok= 


nc 


_...| disintegration per minute 





count per minute 


gram 

kilogram __.___.-- at 8 gl 
square kilometer 

kilovolt peak 
ORE aR aS 
milliampere 

milliliter 

billion electron volts 
million electron volts 
square mile 

milliliter 
millimeter___.______- 


millirad 
millirem 
milliroentgen per hour 


nanocurie per square meter - - - - - 


ee eA dine don dco 
micromicrocurie___........--.-- 





| 

















1 kg = 1000 gm = 2.2 pounds 
1 m*? = 1000 liters 
precipitation : 
od _ ape /me liter 
pyc /liter m? 
1 nc = 1000 pe = 1 muc = 10~° curies 
1 nc/m? = 1 myc/m? = 1,000 puc/m? | mc/km? 
= 2.59 mc/mi? 


pe = 1 pec = 10-™ curies 
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